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EXECUTIVE SUMMARY

This report documents the first five-year review conducted for Schofield Army Barracks and cvaluates the
protectiveness of the implemented remedies for Operable Unit (OU) 2 (Groundwater) and OU 4 (Former
Landfill) at Schofield Army Barracks on the Island of Oahu, Hawaii. OU | and OU 3 were approved for

no further action following their remedial investigations, and thus do not require five-year reviews.

The OU 2 remedy primarily consists of the following components: -

. Wellhead treatment of extracted groundwater for domestic and municipal use that exceed the
Maximum Contaminant Levels (MCLs) for trichloroethene (TCE) and carbon tetrachloride
(CCly) at the Schofield Barracks Supply Wells and Del Monte-owned Well 3-2803-05

. Long-term groundwater monitoring to identify increasing concentrafions of TCE and CCl,
(contaminants) in groundwater to allow the Army to procure funds for and institute wellhead
treatment of domestic use groundwater before contaminant concentrations reach the MCLs

. Conducting five-year reviews.

The treatment portion of the remedy had already been implemented before the ROD was approved in
September 1996, and the interim long-term monitoring program was initiated in June 1996. The quarterly
and semiannual long-term monitoring program for OU 2 was instituted in April 1997 and continues to the
present (2002). Operation and maintenance (O&M) costs for wellhead treatment at the Del Monte well

are reimbursed by the Army.

The OU 4 remedy consists of the following comporents:

. Regrading and repairs to the existing landfill cover system

. Maintenance of the existing landfill cover and venting system _

. Restricted access'to the former landfill

. Long-term groundwater and landfill gas monitoring

53744 06.01 T " Harding ESE ES-1
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Executive Summary

. Conducting five-year reviews,

implementation of the selected remedy tor (311 4 accurred in several construction phases. The mager wop
this five-year review was the start of O1J 4 remedy construction on March 10. 1997, OU 4 achieved
construction completion when the final inspection was performed on July 21, 1998, Landscaping
activities were completed on August 7, 1998, Operations and maintenance {O&M) activities have been
conducted since the completion of the remedy, and include general mspections, general maintenance,

groundwater and landfill gas monitoring, record keeping, and reporting.

This first five-year review identified that the remedies were constructed in accordance with the

requirements of the OU 2 ROD and the OU 4 ROD. The remedies are functioning as designed and

continue to be protective of human health and the environment by implementing quarterly groundwater

and landfill gas monitoring and quarterly inspection of the former landfill. The five-year review

identified that maintenance needed to be conducted on monitoring well casings and that cracks had '
developed in the landfill cover system, but these items have been repaired or are scheduled for repairs to

be completed by May 2002. Results from the monitoring well network show that the plumes are not

migrating downgradient and should not impact additional wells.

The Army will continue to maintain and operate the groundwater treatment systems and the monitoring
well network until TCE and CCl; MCLs are achieved in groundwater, and will respond to any unforeseen
increases in TCE levels downgradient of Schofield Barracks. The Army will also continue maintenance
of the landfill cover system and access restrictions to prevent contact of contents with human receptors or
the environment. Therefore, the remedies are effective and protective. The next five-year site review is

scheduled to take place by March 2007.

ES-2 Harding ESE 53744 06.01
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1.0 INTRODUCTION

This five-vear review of Schofield Army Barracks, Island of Oahu, Hawaii (Schofield Barracks) Operable
Unit (OU) 2 and OU 4 was prepared and conducted by Harding ESE, Inc. (Harding ESE) for the

U.S. Army Garrison Hawaii (Army), under Contract No. GS10FQ 157K, Order Number DAPCS50-01-F-
0106. This five-year review report was prepared in accordance with the Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 (CERCLA) and the National Contingency Plan
(NCP). ' o T o

This is the first five-year review for Schofield Barracks OU 2 and OU 4. The date for the performance of
the five-year review for OU 2 and OU 4 was defined as five years past the initiation of remedial action on
March 10, 1997, pursuant to the OU 4 Record of Decision (ROD) (Harding Lawson Associates [HLA],

1996¢) and the OU 2 ROD (HLA, 1996d).

The following subsections present the purpose, authority, organizations and agencies involved,

description and status of the OUs, and report organization. =~ = _ o

1.1 Purpose
The purposes of this five-year review for Schofield Barracks OU 2 and OU 4 are to:
. Evaluate whether the implemented remedies described in the OU 2 ROD (HLA, 1996d) and the

OU 4 ROD (HLA, 1996c¢) are protective of human health and the environment as intended.
Evaluation of the remedies is supported by observations, data, and interpretations within this

report.
. Identify deficiencies or issues, if any, found during the review,
. Identify recommendations to address them.

53744 06.01 T o ) : 7. Harding ESE 1-1
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introduction

1.2 Authority

Fhe Army must implement five-year reviews in accordance with CERCT A wnd the NCP. CERCLA
8121, as amended, states, “If the President selects a remedial action that results in any hazardous
substances, pollutants, or contaminants remaimning at the site, the President shall review such remedial
action no less than each five years after the initiation of such remedial action. .. This requirement is
further supported by NCP; 40 Code of Federal Regulations (CFR) 300.430(1)(4)(i1), which states, “If a
remedial action is selected that results in hazardous substances, pollutants, or contaminants remaining at
the site above levels that allow for unlimited use and unrestricted exposure, the lead agency shall review

such action no less often than every five years after the initiation of the selected remedial action.”

1.3 Organizations and Agencies Involved

The Army is the lead agency under CERCLA and is conducting the five-year review. The EPA and DOH
are the regulatory agencies responsible for reviewing the five-year review report. Harding ESE was
contracted by the Army to gather and assess the five-year review data and to prepare this report. In
addition to conducting and preparing the five-year review, Harding ESE conducted groundwater
monitoring for OU 2 from April 1997 through March 2002 in accordance with the Final Operation and
Maintenance, and Long-Term Groundwater Monitoring Plan for Operable Unit 2 (OU 2 O&M Plan)
(HLA, 1996e). Since OU 4 remedial action was initiated in 1997, the U.S. Army Directorate of Public
Works (DPW) at Schofield Barracks has been in charge of conducting quarterly landfill inspections in
compliance with the Final Operation and Maintenance and Long-Term Monitoring Plan for Operable
Unit 4 (OU 4 O&M Plan) (HLA, 1996f). In addition to these quarterly site inspections, quarterly landfill

gas monitoring for OU 4 was performed by Harding ESE from June 1998 through July 2001,

1.4 Overview of Schofield Barracks
Four operable units were established to address the potential areas of contamination at Schofield

Barracks:

1.2 Harding ESE 53744 06 01
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Introduction

. OU 1 ~ Possible TCE Sources o s -

. OU.2 — Groundwater Contamination .o , - -
. OU 3 - Remaining Onpost Sites Suspected to Contain Confamination Sources
. OU 4 — Former Schofield Barracks Landfill

A summary of each operable unit is described below. OU 2 and OU 4 proceeded through the CERCLA
process and are included in this five-year review.” OU 1| and OU 3 required no further action following
the RIs because no onpost sources of TCE contamination were found, and OU 1 and OU 3 are not

included as part of this five-year review.

141 Operable Unit 1

OU 1 consisted of onpost sites that were suspected to be likely sources of TCE. Ten sites on the
Schofield Barracks Main Post and East Range were identified on the basis of past operational practices
that may potentially have used TCE. These ten potential source areas were investigated during the OU 1
R1, and no contaminants were found that posed unacceptable risks to human health or the environment.
Therefore, the OU 1 RIReport (HLA, 1995c) concluded that OU 1 required no further action, thus OU 1

is not included in this five-year review.

1.4.2 Operable Unit 2

OU 2 consists of the groundwater beneath Schofield Barracks, which is contaminated primarily with TCE
and carbon tetrachloride (CCl,). This groundwater is 550 to 650 feet below ground surface (bgs) and is
part of the groundwater body known as the Schofield High-level Water Body. It is called a "high-level"
water body because the groundwater levels beneath Schofield Barracks are much higher than groundwater
levels in the nearby coastal areas because of underground geologic structures that act as dams to
groundwater flow. Most of the groundwater beneath Schofield Barracks originates as rainfall in the
Koolau and Waianae mountain ranges to the east and west. This rainfall seeps into the ground in the

mountain areas and moves through the subsurface eventually reaching Schofield Barracks. A small

53744 06.01 - _ Harding ESE - 1-3
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Introduction

amount of water also seeps into the ground in the Schofield Barracks area and reaches the underlving
groundwater. The groundwater beneath Schofield Barracks eventually flows aver the northern and

southem groundwater dams into the coastal water hodies to the north and south.

Groundwater data collected during the OU 2 R} suggest that at least two separate TCE and CCly sources
exist. It is likely that the TCE migrated from these ground surface locations through the soil and bedrock
to the underlying groundwater. The Former Landfill (OU 4) was identified as the source of the TCE and
CCly in the groundwater underlying that site. The Schofield Barracks water supply wells are currently
extracting groundwater containing TCE and CCl, from the groundwater beneath Schofield Barracks

(OU 2) and treating the extracted water via air stripping at the Schofield Barracks Water Treatment Plant
(WTP) to reduce the TCE and CCl, concentrations to U.S. Environmental Protection Agency (EPA)
Maximum Contaminant Levels (MCLs) before the water is distributed for human use. The source for the
TCE contamination in the Schofield Barracks water supply wells is suspected to be somewhere in the
Schofield Barracks East Range, but was not found after extensive investigative effort. This source

investigation was performed under the OU 1 RI (Section 1.4.1).

1.4.3 Operable Unit 3

OU 3 consists of all onpost areas of potential environmental concern not identified in other QUs. A fotal
of 63 sites were identified on the basis of past operational practices that may have impacted the
environment. These potential source areas were investigated during the OU 3 RI and no contaminants
were found that posed unacceptable risks to human health or the environment. Therefore, the OU 3 RI
Report (Uribe and Associates, 1996) concluded that OU 3 required no further action, thus OU 3 is not

included in this five-year review.

1-4 Harding ESE 53744 06.01
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Intraduction

1.4.4 Operable Unit 4

m OU 4 consists of a former landfill located on Schofield Barracks. The former landfill was constructed in
approximately 1942 and remained operational until December 1981. The former landfill encompasses
approximately 35 acres, is covered with a soil cap, and does not contain a bottom or wop liner system. The
landfill contents consist of a variety of solid wastes (primarily domestic waste from base housing),
industrial wastes (vehicle and equipment maintenance waste, sewage sludge, solvents, waste), medical

wastes, and construction and demolition waste from various military installations on Oahu. In addition,

ordnance explosives (OE) and unexploded ordnance (UXO) have been identified in the landfill contents.

1.5 Report Organization

This report documents and evaluates observations and data for OU 2 and OU 4 obtained from historical
documents prepared prior to the signing of the RODs, and review of recent regulations, documents, and
data collected subsequent to the ROD approval as part of the five-year site review. This report has been
the organizations involved, and definitions of the OUs. Section 2.0 presents the site chronology.

Section 3.0 presents background information. Section 4.0 presents the remedial actions taken for each
OU. Section 5.0 describes the progress made since the remedy implementation. Section 6.0 presents the
five-year review process and its findings. Section 7.0 presents a technical assessment of the review
findings. Section 8.0 presents issues associated with each OU, and Section 9.0 presents recommendations
and follow-up actions. Section 10.0 presents protectiveness statements, and Section 11.0 describes the
schedule for the next review. Section 12.0 presents acronyms and abbreviations, and Section 13.0

presents references.

537440601 ' ' . Harding ESE ' ' 1-5
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2.0 SITE CHRONOLOGY

A chronology of events and public relations activities related to the OU 2 and QU 4 CERCLA programs

is presented below.

groundwater in 1985 until the present.

The events and activities listed span the period from the discovery of TCE in

FOROU 2 AND QU4

CHRONOLOGY OF SITE EVENTS AND COMMUNITY ) RELATIONS

Event

Date

Schofield Barracks issued a press release regarding the detection of TCE in the Séhoﬁéld
Barracks Supply wells and the temporary switch to city and county water supphes

May 1985

Schofield Barracks issued a press release regarding the placement of the installation on the
NPL.

August 1990

Schofield Barracks Public Affairs Office and Environmental Office addressed the Wahiawa
Neighborhood Board regarding Army plans to conduct investigations on Schoﬁeld Barracks to
identify sources of TCE. ~

October 1990

A Federal Facility Agreement (FFA) was negotiated among the U.S. Environmental Protection
Agency (EPA), the State of Hawaii, and the Army. The FFA identified Schofield Barracks as
being under the jurisdiction, custody, or control of the U.S. Department of Defense (DOD)
and subject to the Defense Environmental Restoration Program (DERP). Four OUs were
defined, including OU 2 (Groundwater) and OU 4 (Former Landfill).

September 1991

The work plan for the Preliminary Assessment/Site Investigation (PA/SI) for OUs 1, 2, and 4
was finalized and the PA/SI for OUs 1, 2, and 4 began.

November 1991

Schofield Barracks and U.S. Army Toxic and Hazardous Materials Agency (USATHAMA)
submitted press releases requesting public involvement in locating the source(s) of TCE
contamination in and around Schofield Barracks.

January 1992

Schofield Barracks and USATHAMA conducted interviews with twenty local residents to
assist in the development of a Community Relations Plan for the Schofield Barracks
Installation Restoration Program (IRP).

January 1992

The PA/SI for OU 2 and OU 4 was completed.

May 1992

The Army finalized the Community Relations Plan for Schofield Barracks and placed copies
in the newly established information repositories located in the Mililani Public Library, the
Wahiawa Public Library, The Hawaii Department of Health, and the Directorate of Public
Works in Bulldmg 300 ¢ of Wheeler Army Airfield.

June 1992

The work plans for the OU 2 and OU 4 Remedial Investxgatlon/Feaﬁbxhty Study (RI/'FS) were
finalized and the OU 2 and OU 4 Rls began

January 1993

Schofield Barracks and USAEC conducted a public meeting at the Hale I\oa at Wahiawa
District Park in Wahiawa to provide the public with an update on the IRP and the results of the
first phase of the mvestxgatxons

February 1993

In conjunction with the public meeting, the Army pubhshed and dlStl‘lbthCd a fact sheet Lhat
provided an update on the JRP and initial investigative results.

February 1993

537440608 . .

~ Harding ESE
04/01/02 FYR



Site Chronology

CHRONOLOGY OF SITE EVENTS AND COMMUNITY RELATIONS o i

FOR OU 2 AND OU 4 . o 4
| i |
E Event e e Date
Schofield Barracks and USAEC conducted public availability sessions at the Hale Koa at September 1994
Wahiawa District Park and at the Schofield Barracks Post Library to provide an update on the

IRP.

In conjunction with the public availability sessions, the Army solicited interest in the
tormation of & Restoration Advisory Board (RAB) comprised of local citizen representatives,
Army representatives, and regulatory agenc y representatives that would oversee the conduct
of the Army's IRP at Schofield Barracks.

September 1994

The Army presented a poster display that summarized installation restoration efforts and plans | September 1994
for Schofield Barracks at the 1™ Hawaii National Technologies Conference sponsored by the
Hawaii Department of Health.

In conjunction with the public availability session, the Army published and distributed a fact September 1994
sheet that provided an update on the IRP and initial investigative results,

The RIFS for OU 4 was completed. December 1995
The RIFS for OU 2 was completed. February 1996
Schotield Barracks conducted a public review period for the OU 4 Proposed Plan. April 1996
Schofield Barracks and USAEC conducted a public meeting to present the OU 4 Proposed May 1996

Plan and solicit public comments.

Schofield Barracks conducted a public review period for the OU 2 Proposed Plan. May 1996
Schofield Barracks and USAEC conducted a public meeting to present the OU 2 Proposed June 1996

Plan and solicit public comments. ‘
The OU 2 ROD was approved. September 1996
The OU 4 ROD was approved. September 1596
The OU 2 Long-term Monitoring Program began. April 1997

The OU 4 Long-term Monitoring Program began. June 1998
Construction for OU 4 remedial action began. March 1997
Final inspection for OU 4 remedial action was conducted. July 1998
Schofield Barracks was removed from the NPL. August 2000
Activities for First Five-Year Review for Schofield Barracks OUs 2 and 4 began. August 2001

2-2 Harding ESE 33744 06.01
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3.0 BACKGROUND

This section presents descriptions of the physical characteristics, land and resource use, gencral history

and history of CERCLA-related events, and definitions of operable units at Schofield Barracks.

3.1 Physical Characteristics

Schofield Barracks is located in the Schofield Plateau between the Waianae and Koolau Mountain Ranges
in central Oahu (Figure 3.1). It is the Army’s largest installation outside the continental United States. It
currently serves primarily as the home of the 25th Infantry Division (Light), whose mission is to be
prepared to respond to an emergency at a moment’s notice. In support of this mission, the division’s
main activity is training. Installation facilities include a medical facility, community and housing support

facilities, and transportation and repair facilities.

The groundwater body underlying the Schofield Plateau is known as the Schofield High-level Water
Body (Figure 3.2). The water table (potentiometric surface) elevation of the Schofield High-level Water
Body is approximately 275 feet above mean sea level (msl). This elevation is lower than the adjacent
dike-impounded water bodies to the east (Koolau Mountain Range) and west (Waianae Mountain Range)
and higher than the basal water bodies to the north (Waialua Basal Water Body) and south (Honolulu-

Pearl Harbor Basal Water Body) that have elevations of less than 50 feet above sea level.

The northern and southern boundaries of the Schofield High-level Water Body (characterized as ground-
water dams) have been inferred from water-level measurements in domestic and irrigation wells on either
side of the groundwater dams and by geophysical surveys.  The dams impede groundwater flow to the
Honolulu-Pearl Harbor and Waiah@ Basal Water Bodies. However, the nature and locations of these

water body boundaries are not precisely known.

53744 06.01
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7Background

3.2 L.and and Resource Use

The property mcorporated within the Schotieid Barracks Main Post. the Schoficid Barracks Fast Range.
and Wheeler Army Airfield are owned and operated by the Army as active military installations. The
towns of Wahiawa and Mililani, other military properties, and private properties are adjacent to Schofield
Barracks or in the surrounding vicinity. Some of the private properties are used for agricultural purposes

such as growing sugar cane and pineapples.

Groundwater is the principal source of drinking water for the population of Oahu and is the source of
{resh water for other uses. Most of the groundwater wells in the Schofield Barracks area are used as

municipal water supplies or have irrigation uses.

3.3 History of Contamination

Schofield Barracks was originally established in 1908 as a base for the Army’s mobile defense of Pearl
Harbor and the Island of Oahu. It served as a major support facility during World War I, temporarily
housing more than one million troops. It also served as a support and training facility during the Korean

and Vietnam wars. Since the Vietnam War, it has served primarily as a training facility.

In 1985, TCE, a commonly used cleaning solvent, was detected in groundwater from the Schofield
Barracks water-supply wells. The source of the TCE contamination could not be identified; however, it is
likely that the TCE migrated from one or more ground surface locations through the soil and bedrock to

the underlying groundwater.

"The Former Landfill was an open burn dump from approximately 1942 until 1967, when it was converted
to a sanitary landfill in response to provisions of the Clean Air Act (Ecology and Environment, Inc.,
1981; Kennedy Engineers, 1980b). The Former Landfill was used to dispose of a wide variety of solid
wastes from various military installations, of which the major contributors were Schofield Barracks,
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Wheeler Air Force Base (curvently Wheeler Army Airfield), and the Wahiawa Radio Station (U.S. Army
Support Command, Hawaii, 1983; Kennedy Engineers, 1980b). Most of the waste deposited in the
landfill was domestic refuse from the surrounding base housing (Ecology and Environment, Inc., 1981);
however, wastes were also disposed from various industrial operations (e.g., vehicle and equipment
maintenance and construction). Tripler Army Medical Center (TAMC) reportedly conributed medical
wastes including pathogenic, infectious, and pharmaceutical (expired and unusable drugs) wastes

(Ecology and Environment, Inc., 1981; Kennedy Engineers, Inc., 1980b).

Other materials reportedly disposed in the Former Landfill were organic solvents, sewage sludge,
asbestos, pesticide containers, unusable paints, metallic debris, vegetation, and tree stumps
(Environmental Science and Engineering, 1984). Hazardous materials, including live miinitions, acids,
and solvents, were also reported to have been dumped in the landfill (Asquith, 1982; Kennedy Engineers,
1980b). HLA personnel interviewed Mr. Steve Kim, Directorate of Health Services, TAMC, on 7
December 6, 1991. Mr. Kim reported that a mortar round and a rocket casing had been excavated from
the landfill in the past. In addition, Ecology and Environment, Inc., (1981) reported that 90-millimeter
(mm) shells exploded onsite when they were struck by a landfill tractor. The EPA Field Investigation
Team report (Ecolbgy and Environment, Inc., 1981) cited two'erxplrc;s?ions of dn:mmed material labeled
methyl ethyl ketone, and indicated that an area may exist where 20- to 25-gallon glass containers
containing concentrated sulfuric acid are buried. No records were available concerning the types,
amounts, or volumes of wastes disposed at the Former Landfill, but the rate has been estimated at

100 tons per day (Kennedy Engineers, 1980b).

3.4 Initial Response
In September 1986, the Army installed an air stripping treatment unit to remove the TCE from the water

prior to use in the water-supply system. In 1987, the EPA established a MCL for TCE of 5 parts per
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billion (ppb) in drinking water. TCE has not been detected above this limit in the ireated groundwater

from the Schotield Barracks water-supply wells.

As a result of the detection of T'CE in the water from the onsite water-supply wells, Schoficld Barracks
was placed on the National Priorities List (NPL) in August 1990. The NPL is a list of sites, developed by
the EPA, which pose a risk to public health or the environment. Section 120 of CERCLA requires federal

facilities to investigate and remediate past releases of hazardous wastes that pose a risk.

3.5 Basis for Taking Action

Groundwater was extensively sampled during preparation of the Final Operable Unit 2 Remedial
Investigation Report, Schofield Army Barracks, Island of Oahu, Hawaii (OU 2 RI) (HLA, 1996b) and the
Final Feasibility Study Report for Operable Unit 2, Schofield Army Barracks, Island of Oahu, Hawaii
(OU 2 FS) (HLA, 1996a) to characterize the nature and extent of contamination in groundwater in the
Schofield Barracks and Wheeler Army Airfield area. The only analytes detected above MCLs in the
groundwater system beneath Schofield Barracks and Wheeler Army Airfield were TCE, CCly, antimony,
and manganese. Other chlorinated volatile organic compounds (VOCs), such as tetrachloroethene, were
detected in some wells at very low concentrations (less than MCLs). Contaminants were detected in two
plume areas: (1) beneath the Former Landfill area and (2) beneath the Schofield Barracks East Range and
Wheeler Army Airfield (East Range/Wheeler) area. TCE was the only contaminant detected in the Fast
Range/Wheeler plume area and was also detected in the vicinity of the Former Landfill. Figure 3.3 shows
the 1996 horizontal extent of TCE greater than 5.0 micrograms per liter (ug/l) in the groundwater system
beneath Schofield Barracks (HLA, 1996d). The horizontal extent of CCl, antimony, and manganese
contamination was limited to the immediate vicinity of the Former Landfill. Maximum concentrations of
CCl, from 1999 to 2001 are presented in Figure 3.4. The norganic analytes antimony and manganese
were detected above MCLs inconsistently. Because of this inconsistency and because these inorganic
analytes were not detected above MClLs during later RI/FS sampling events, the detections of antimony
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and manganese above MCLs were believed to be anomalous. Therefore, only TCE and CCl, were

retained as chemicals addressed in the QU 2 FS.

The results of the OU 4 RI (found in the OU 4 FS) (HLA, 1995b) indicate that TCE and CCl, are present
within the landfill contents and suggest that they have leached downward to the water table via infiltration
and percolation. Thus, the remedial action objectives for OU 4 included controlling this apparent TCE

and CCl, source by mitigating water infiltration and migration through the landfill contents.
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4.0 REMEDIAL ACTIONS

This section presents the remedial action objectives (RAOs) and the remedies selected and implemented

for OU 2 and OU 4 at Schofield Barracks.

4.1 Operable Unit 2 Remedial Actions

The RAOs and remedy selected and implemented for OU 2 are summarized in the following subsections.

4.1.1 Operable Unit 2 Remedial Action Objectives

The RAOs for OU 2 (HLA, 1996a) are the following:

. Mitigate the risk to human health and the environment from potential exposure to contaminated
groundwater.

. Satisfy state and federal applicable or relevant and appropriate requirements (ARARS).

4.1.2 Selected Remedy for Operable Unit 2

The selected remedy (HLA, 1996d) provides protection of human health and the environment by reducing
potential risks associated with domestic use of the contaminated groundwater. The remedy includes the

following components:

o Continue treatment for contaminants of concern (COCs) present in extracted groundwater at the
Schofield Barracks Supply Wells and at the Del Monte Fresh Produce, Inc. (Del Monte) water
supply system at Kunia Village (Well 3-2803-05) by air stnppmg at the wellhead followed by
discharge of the treated water to the distribution system. C

. The Army must consult with EPA and the State of Hawaii Department of Health (DOH) prior to
abandoning the Schofield Barracks water supply wells, because productlon at these wells may
help to control plume migration.

. Implement long-term sampling and analysis of water supply wells, agncultural wells, and
monitoring wells in the region.

. Implement the contingency of wellhead treatment on any water supply wells that are impacted by
the plume from Schofield Barracks above one-half of the MCL as established under the Safe
Drinking Water Act (SDWA).
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. Upgrade the treatment system or pay any incremental costs for reatment caused by
contamination from Schofield Barracks at wells that already have a treatment system in place.

. Conduct five-vear site reviews with the Hawaii DOH and the EPA to ensurc that human health
and the environment continue to be protected,
In addition, Hawaii DOH requires that any new wells installed as water-supply wells under SDWA be
sampled for the SDWA-specified analytes, which include TCE and CCls. Also, any new wells that are
installed within the area covered by the long-term monitoring network will be added to the existing long-
term monitoring network presented in Figure 3.3. Should these new wells be or become contaminated
with COCs at the trigger concentrations described in F igures 4.1 and 4.2 and the contamination be shown
to be directly attributed to Schofield Barracks, the selected welilhead treatment aiternative would be
implemented to address this contamination. The purpose of the groundwater monitoring portion of the
selected remedy is to assess groundwater conditions and to track the movement of the TCE- and CCl,-
plumes to provide an early warning of potential contamination and to assess whether wellhead treatment

is warranted (see Figures 4.1 and 4.2). ‘ ; '

The details of the long-term groundwater monitoring plan, evaluation process for implementation of
wellhead treatment, and description of conditions at existing water wells are presented in the OU 2 O&M

Plan (HLA, 1996e).

4.1.3 Operable Unit 2 Remedy Implementation

The OU 2 selected remedy was implemented immediately following the OU 2 ROD (HLA, 19964)
approval. Wellhead treatment via air stripping continued at the Schofield Barracks WTP and at the Del
Monte Well 3-2803-05. Additionally, after approval of the OU 2 ROD, the Army reimbursed Del Monte
for the capital cost of the air stripping tower and began reimbursing Del Monte for costs associated with
operating the air stripper that treats groundwater from Well 3-2803-05 and provides a drinking water

supply for Kunia Village. No additional wells have required treatment since that time. The QU 2 interim
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long-term monitoring program was conducted through January 1997. Beginning in April 1997, the
quarterly and semiannual long-term monitoring program for OU 2 was instituted and continues to the

present (2002).

4.1.4 Operable Unit 2 System Operations and Maintenance

The OU 2 remedy components that are currently being implemented are long—teh%. éfoundwater
monitoring, wellhead treatment of groundwater at the Schofield Barracks water treatment plant, and
wellhead treatment at Del Monte Well 3-2803-05. The compotents of the OU 2 remedy that incur O&M

costs are the following:

. Long-term groundwater monitoring program implementation
. Schofield Barracks groundwater treatment system operation
. Del Monte air stripper system O&M

O&M activities are described below and associated costs for each of these activities are summarized in

Table 4.1.

Long-term Groundwater Monitoring Program Implementation

The long-term monitoring program incorporates a network of wells that includes onpost monitoring wells,
the Schofield Barracks water supply wells, anci ofqust domestic/municipal and irrigation wells. Some of
the wells are sampled and analyzed quarterly and some are sampled and analyzed semiannually,
according to the program defined in the OU 2 O&M Plan (HLA, 1996e). Analyses are performed for
TCE and CCl,. Groundwater monitoring reports are prepared quarterly. In addition, the eleven onpost
monitoring wells require continuing maintenance, which has included pump and wiring repaif or
replacement for most or all of the eleven wells. Total yearly costs for the long—terfr; éroundwater

monitoring program are presented in Table 4.1,
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Schofield Barracks Water Treatment Plant Operation and Maintenance

The Schofield Barracks WTP is designed to remove TCE and tetrachloroethene (PCE) from groundwater
by air stripping treatment before distribution of the groundwater to the public. The Schofield Barracks
WTP consists primarily of five packed air stripping towers {one remains on standby), four extraction
wells (one remains on standby), a chlorination system, a tluorination system, process pumps, groundwater
extraction pumps, process controls and instrumentation, piping and associated appurtenances. A
complete description of the overall treatment plant equipment and its subsystems with respect to design

parameters, operations, and maintenance are provided in Appendix A.

O&M is performed by Schofield Barracks. Q&M consists primarily of replacement of bag filters every
two weeks, wash down of one packed air stripper tower weekly, replacement of flow meters and flow
sensors as needed, one operator checking the plants operation every day, and quarterly influent and

effluent WTP water sampling. Associated annual O&M costs are presented in Table 4.1.

Del Monte Air Stripper Treatment System Operation and Maintenance

The Del Monte Air Stripper Treatment System (ASTS) is designed to remove TCE and CCl, from
groundwater extracted from Well 3-2803-05 by air stripping treatment before distribution of the
groundwater to the Kunia Village water supply. The Del Monte ASTS consists primarily of one air
stripping tower, one extraction well, one process pump, one groundwater extraction pump, process

control and instrumentation, piping and associated appurtenances.

O&M is performed by Del Monte and associated costs are reimbursed by Schofield Barracks. The costs
reimbursed to date are those for air stripper tower installation, blower replacement, and routine O&M.

The reimbursed total cost provided to Del Monte by Schofield Barracks is presented in Table 4.1.
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The ongoing O&M activities being performed by Schofield Barracks and Del Monte are in accordance
with the OU 2 O&M Plan (HLA, 1996¢) and are successfully meeting the requirements stated in the QU 2

ROD.

4.2 Operable Unit 4 Remedial Actions

This section presents a summary of remedial action objectives and remedy selection and implementation

for OU 4.

4.2.1 Operable Unit 4 Remedial Action Objectives

The following RAOs were selected from the EPA’s Presumptive Rémedy for CERCLA Municipal
Landfill Sites guidance document (EPA, 1993) to provide protection to human health and the
environment for the media of concern identified in the OU 4 ROD (HLA, 1996c¢), which include landfill

contents and landfill gas. -

. Prevent direct contact with landfill contents.

. Reduce contaminant transport to groundwater.

. Control surface-water runoff and erosion.

. Control landfill gas.

4.2.2 Selected Remedy for Operable Unit 4

The selected remedy provides protection of human health and the environment by reducing potential risks
associated with direct contact of the landfill contents and potential transport of contaminants to-

groundwater. The remedy includes the following major comporents:

. Regrade the existing landfill cover to generally match the 1983 engineered drainage grade.

. Remove the existing Guinea grass and revegetate with another type of grass that is more
appropriate for a landfill cover.

. Perform long-term maintenance of the landfill cover.
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. Maimntain existing landfill gas venting.
° Install additional gas monitoring points at the perimeter of the landfill.
. Implement institutional controls (landfill gas and groundwater monitoring, five-year site review.

land-use restrictions, and site security),

4.2.3 Operable Unit 4 Remedy Implementation
Implementation of the selected remedy began on March 10, 1997 and occurred in several different
construction phases. The final inspection was performed on July 21, 1998. Landscaping activities were

completed on August 7, 1998. Remedial activities consisted of the following:

. Clearing and grubbing of existing vegetation and selected trees and shrubbery

. Repairing landfill cracks

. Filling of landfill subsidence areas

] Regrading the surface of the landfill cover to maintain a positive slope to promote surface water
runoff

. Landscaping with new vegetation

. Repairing a portion of the existing central drainage system

. Repairing eroded areas on the sides of the existing central drainage system

. Installing a cement rubble masonry (CRM) channel

. Installing nine new gas monitoring wells and modifying five existing monitoring wells

Upon completion of remedial activities, EPA determined that the landfill cap, drainage and monitoring

systems were complete, functional, and operational.

4.2.4 Operable Unit 4 System Operations and Maintenance
O&M of the landfill cover was conducted in general accordance with the OU 4 O&M Plan (HLA, 1996f).

The purpose of O&M of the landfill cover was to provide information to assist in the performance of the

4.6 Harding ESE 53744 06.01
04/01/02 FYR




Remedial Actions

remedial action. O&M requirements include general inspection requirements, general maintenance

requirements, long-term monitoring, recordkeeping, and reporting.

General inspection requirements included quarterly inspections of the landfill cover, vegetative cover,
side slopes, drainage system, existing landfill gas wells, perimeter landfill gas monitoring system,
groundwater monitoring well network, security fence, access roads, and survey monuments. The OU 4
O&M Plan also requires additional inspections of the landfill cover, side slopes, and drainage system after

heavy rainfall events and after major storm or earthquake events.

Following are general maintenance requirements for the different components of QU 4:

. Vegetative Cover: Conducting perimeter control and spot control to prevent reinvasion of Guinea
grass and other undesirable vegetative species, and annual mowing of the vegetative cover.

. Side Slopes: Backfilling with topsoil and compacting damaged areas to the final grade. Placing
erosion matting in areas where erosion or slumping is persistent until vegetation is adequately
established.

. Drainage System: Repairing any structures found to be damaged, clogged, or incapable of

conveying runoff flows.

Any damaged perimeter landfill gas monitoring wells, existing landfill gas wells, and groundwater
monitoring wells were required to be repaired or replaced accordingly. Also, any damaged security

fences, access roads, and survey monuments required immediate repair.

Long-term monitoring for OU 4 consisted of monitoring of the perimeter landfill gas wells. Hawaii State
regulations require that landfill gas not exceed the lower explosive limit (LEL) at the landfill boundary.
Therefore, quarterly landfill gas monitoring was required to evaluate gas concentrations. Landfill gas
monitoring results were to be submitted to EPA and the Hawaii DOH. Immediate notification of EPA

and the Hawaii DOH was also required if the LEL for methane gas was exceeded.
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O&M costs for the OU 4 remedy include landfill gas monitoring, landfill landscaping (re-grading,
application of herbicide to remove Guinea grass, etc.), landfill cover crack repair (from settlement), and
repair/replacement of any other component becoming damaged from the above list. Table 4.2 details

O&M costs from 1997 to 2002,

As shown in Table 4.2, the most significant cost is due to landfill cover crack repair. The cost of landfill
landscaping has also been substantial due to revegetation of the regraded area. Since landfill gas

monitoring is performed as routine maintenance, the associated cost has been relatively consistent.

The ongoing OU 4 O&M activities being performed by Schofield Barracks are in accordance with the Qu

4 O&M Plan (HLA, 1996f) and are successfully meeting the requirements stated in the OU 4 ROD.
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Tablie 4.1: Operation and Maintenance Cost for
Operable Unit 2 Remedy

1997 1998 1999 2000 2001 TOTAL
Long-term Groundwater $344,407 $227,803 $125,949  $257,951  $259,636  $1,215,746
Monitoring Program
Implementation
Schofield Barracks Water 42,200 47,050 47050 47,050 47,050 230,400
Treatment Plant Air Stripper - -
Operation and Maintenance
and Monitoring*
Del Monte Air Stripper 352,175 73,381 19,896 20,692 21,520 487,664
Treatment System Operation N o ’
and Maintenance®
Totals $738,782 $348,234 $192,895  $325,693  $328,206  $1,933,810

%

#

Includes routine operation and maintenance, and quarterly operations monitoring
Includes air stripper treatment tower reimbursement in 1997, blower replacement in 1998, and routine operation

and maintenance

53744 06.01
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Table 4.2: Operation and Maintenance Cost for

Operable Unit 4 Remedy

1997 1998 1999 2000

Landfill Gas Monitoring
Landfilt Landscaping

Landfill Crack Repair (1)
Landfill Crack Repair (2)

Totals

* - Estimated value

53744 06.01
03/29/02 FYR

2001 2002 Total
$0  $25071 $17,910  $28,456  $28,898  $29,000%  $129,335
$0 813,059  $52,237  $52,956  $53,704  $54,000%  $225.956
$0 $0 $0 '$256,344  $20,186 $0 $276,530
0 $0 $0 80 $20,000 $1,153,040 $1,173,040

Harding ESE

- 80 $38,130 $70,147 $337,756 $122,788 $1,236,040 $1,804,861

Page 1 of 1
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5.0 PROGRESS OR CHANGES SINCE REMEDY IMPLEMENTATION

This is the first five-year review for Schofield Barracks, so there is not a previous five-year review against
which to compare. However, changes that have occurred since remedy implementation are presented in

this section.

5.1 Changes in Operable Unit 2 Conditions

The OU 2 long-term monitoring program has been in effect since the éighing of the OU 2 ROD (HLA,
1996d) in 1996. The program is performed in accordance with the OU 2 O&M Plan (HLA, 1996¢). The
program incorporates onsite water-supply wells and monitoring wells, as well as offsite municipal supply
wells and irrigation wells in the surrounding area. Part of the OU 2 wells — the Schofield Barracks water
supply wells, the onsite OU 2 monitoring wells, and other wells where TCE and CCl, detections have
occurred, are sampled quarterly for TCE and CCl,. Other OU 2 wells and the OU 4 monitoring wells and

offsite downgradient wells are sampled semiannually.

Over the past five years, the distribution of contaminants in groundwater has changed \;ery little. Certain
wells have shown slightly increasing trends in TCE or CCl, or both. Other wells have exhibited slightly
decreasing trends. Groundwater from Well 3-2803-05 has exhibited increasing TCE concentrations to the
point of exceeding the 5 pg/l MCL during August 2000, and groundwater from Well 3-2803-01 has
exceeded the 2.5 g/l action level. Maximum concentration maps of TCE and CCl, are presented in
Figures 3.3 and 3.4, respectively. The concentrations of CCl, have also increased in several wells, but
they have not exceeded the action level of 2.5 pg/l in any offsite wells to date. CCl, concentrations have

exceeded the 2.5 pg/l action level only in groundwater from onsite OU 4 monitoring wells MW-4-1,

MW-4-3, and MW-4-4,
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Progress or Changes Since Remedy implementation

5.2 Changes in Operable Unit 4 Conditions
Notable issues were observed and recorded throughout the quarterly inspections of OU 4. Table 5.1
summarizes the OU 4 quarterly inspections conducted from the completion of the remedial action in 1998

to 2001. No significant changes in the QU 4 conditions have been observed.

Most of the observations have been related to maintenance issues. The most significant observations have
been swales and cracks that have formed due to settlement of the landfill contents. Additionally, sparse
vegetation and corrosion of the protector casings on the monitoring wells have been observed.

Maintenance actions on these items have either been completed or are in the process of being completed.
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Table 5.1: Summary of Landfill Quarterly Inspection Reports

. Condkion Action Required? . Data of
Inspeaction of Adequate!| Damaged/ Comments Corrective
Stable | Dateriorating yes no Action
1. Facility Access Control System
A. Security Fence
1, Gaps Beneath Fance X X No deficiencies obssrved NA
2. Chain-Link Fabric X X No deficiencies obsarved NA
4, Fence Posts-5/27/01 X X Fance still intact-no action required NA
9/5/01 X X JFence still intact--no action required NA
8. Site Access Cates
1. Gate Locks X X No deficiencies observed NA
2. Gate Operation X X No deficiencies observed NA
C. Warning Signs X X No deficiencies observed NA
D. Access Roads X X No deficiencies observed NA
2. Runon/Runoff Controls
A. Northern Runoff Control Berms X X No deficiencies observed NA
B. Center Drainage Channel-1/29/99 X X Hairline crack noted in riprap of drainage NA
chute
7/21/38 X X Hairline crack noted in January has not NA
grown in size and does not appear to affect
the structural integrity
6/28/00 X X The drainage chuts contained surface Jun-00
debris. Debris was cleaned out during
inspaction.
10/31/00 X X The drainage chute contained surface Oct-00
debris. Debris was cleaned out during
inspection.
6/27/01 X X Some signs of erosion and possible NA
jmongoose burrows
C. Northern Drainage Channel-1/29/99 X X The concrete drop pit was filled with mud, Jan-99
rocks, and debris. Corrective action was
taken subsequent to the inspection.
D. Westem Drainage Channel-6/27/01 X X Grades are more pronouncead due to Pianned
settlement for Jan-02
E. Northcentral Side Slope Drainage Chute X X No deficiencies observed NA
F. Northem Side Slope Drainage Chute X X No deficiencies observed NA
G. Northwestern Side Slope Drainage Chute X X No deficiencies observed NA
3. Final Cover System (Top and Side Slopes)
A. Vegetation Establishment
1. Barren Areas-10/26/98 X X Northern corner is barren—much of the NA
grass is dying
10131/00 X X Vegetation just north of central swale NA
affected
2121101 X X Several areas where grass is no longer NA
prosent
6/27/01 X X Several areas where grass is no longer NA
prasent
S/5/01 X X Several areas where grass is no longer NA
present
2. Tree Growth X X No deficiencies observed NA
B. Slope Faikure/Siumping X X No deficiencies observed NA
C. Cracking/Setlloment-3/13/00 X X Southeastemn section Jan-01
6/28/00 X X Southeastem section Jan-01
8/26/00 X X Southeastern section Jan-01
10/31/00 X X Southeastern section settling—contract to Jan-01
correct awarded
2/21/01 X X Cracks found in northwestern corner Planned
for Jan-02
6127101 X X Settlement in northwestern corner Piannad
for Jan-02
9/5/01 X X Northwestem section showing signs of Planned
settlement for Jan-02
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Table 5.1 (continued)

U, Erosion Damage-4/2//92 X A Previousty noted in Western Channat Plannea
for Jan-02
3300 X X SHght signs of erosion In norhwestern
comer NA
BIZSHO0 Ed X Slight signs of srosion in northwestern
comar NA
103100 L4 x Southeastarn saction—contract 10 cortent Plannea
awardacd for Jan-12
£, Debris Accumuiation-10026/98 X X Remaoved saveoral pieces of PVG Qct-98
31300 X X Debris cleaned in Cantraf Drainage Mar-00
Channe!
F. Arimal Burrows-5/27/01 X X Possible mongoose burraws in Gentral Sep-01
Swale
U0 X X Some holes in Canter Drainage Channel NA
Rodenticide was placed near the openings
of the burrows discovered on 8/27/01--no
further damage noted
. Fire/Explasion Damage X ES No deliciencies observed NA
4. Gas Monitoring/Control System
A Weil Casing and Cap X X No deficiencies absarved NA
B. Protective Casing-6/27/01 X X No deficiencias observed NA
C. Grout Seal X X No deficiencies observed NA
5. Groundwater Monitoring System
A, Monitoring Wells
1. Well Casing and Cap-4/27/99 X X Casings showing signs of corrosion Planned
for Jan-02
2. Protective Casing-11/15/93 X X Casing is rusted Planned
for Jan-02
313100 X X Casing is rusted Planned
for Jan-02
6/28/00 X X Casing is rusted Planned
for Jan-U2
BIZ6I00 X X Casing is rusted Planned
for Jan-02
1003100 X X Casing is rusted Planned
for Jan-02
21N F3 X Casing is rusted Planned
for Jan-02
BI27101 X X Coxrosion evident on cover and hingas Plannad
for Jan-02,
95101 X X Evidence of corrosion on cover ang hings Plannad
for Jan-02
3. Locks X X meﬁcienc:es cbsarved NA
4. Grout Seal X X ___}No dsficiencies absarved NA
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6.0 FIVE-YEAR REVIEW PROCESS AND FINDINGS

The five-year review process consists of review components and public involvement and are discussed in

this section. Additionally, the findings of the review process are described in this section,

6.1 Five-Year Review Process

EPA Region 9 was notified about the initiation of the five-year review diifixigvj uly 2001. The Army five-
year review team included Jon Fukuda of the Schofield Barracks Directorate of Publié Works and James
Daniel of the U.S. Army Environmental Center. Mark Ripperda is the team member from EPA and
Michael Miyasaka is the team member from DOH. Review team members from Harding ESE included
Cathy Armstead, Brad Coleman P.E., Kerry Eonner, Chen Sam tee P.E., and Ron Soroos. All of th;ese

individuals were involved in the RI, FS, or ROD portions of the CERCLA process for OU 2 and OU 4.

During August 2001, the Harding ESE review team established the review schedule whose components

include the following:

° Document Review

. Data Review

. Remedy Inspection

. Five-Year Review Report Development and Review
. Public Involvement

The following subsections describe the review process performed for document and data and remedy
inspection by OU. Additionally, public involvement is described for both OUs and the findings of the

review process in the following subsections.
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Five-Year Review Process and Findings

6.2 Findings of Operable Unit 2 Review
The five-year review process for OU 2 included document and data review and remedy inspection, The

findings of the various portions of the OU 2 review are presented separately in the following subsections.

6.2.1 Operabie Unit 2 Document and Data Review
Documents relevant to the Schofield Barracks CERCLA process were reviewed as a part of the five-year
review process. Historical documents, recent documents, and onsite documents were reviewed as part of

the process. A list of documents reviewed during the five-year review process is found in Appendix B.

6.2.1.1 Operable Unit 2 Historical Documents
Relevant historical documents such as the QU 2 RI and FS reports and ROD (HLA, 1996b, 1996a, and
1996d) and the Comprehensive Five-Year Review Guidance (EPA, 2001) were reviewed as part of the

five-year review. Discussions regarding the findings of each document reviewed are presented below.

Operable Unit 2 Remedial Investigation Report

The OU 2 RI Report (HLA, 1996b) presents information gathered from 1993 through 1995 to characterize
aquifer properties, groundwater quality, the nature and extent of groundwater contamination underneath
Schofield Barracks and the surrounding area, and health risks posed by contaminated groundwater. The
report presents baseline conditions against which to compare long-term groundwater monitoring data
from 1996 to 2001. The baseline conditions were reviewed for groundwater levels, TCE and CClL,

concentrations and distributions, other detected analytes, and groundwater modeling results.

Some of the conclusions of the RI report are the following:

. TCE contamination in groundwater was detected in the vicinity of (1) the Former Landfill and
(2) the area including the Schofield Barracks East Range, Wheeler Army Airfield, and Kunia.
CCl, was detected only in the Former Landfill area.

. The vertical distribution of TCE in groundwater underlying the Wheeler Army Airfield and East
Range areas appears to increase with depth to an elevation of approximately 75 feet below the
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Five-Year Review Process and Findings

water table (200 feet above msl), and then decrease to less than the MCL at approximately 275
feet below the water table (0 feet above msl). Consistent with this observation, TCE is present in
groundwater extracted from all four of the Schofield Barracks onpost water supply wells, but
TCE concentration is greatest in groundwater from Schofield Barracks Supply Well Number 4,
the deepest of the four.
. The primary mechanism for migration of VOCs through the saturated zone is advective flow in
the dissolved phase and the direction of movement is primarily driven by pumping in the aquifer
and by groundwater gradients. ' , o S . .

. Modeling results indicate that TCE concentration above the MCL may potentially impact some
downstream receptors (to the south) within 100 years. ' ' A

. The chemicals TCE and CCl, were identified as COCs. There are noj current human health or
environmental risks in either area where COCs were detected because the groundwater is being
treated to below detectable levels of TCE prior to use at Schofield Barracks.

Operable Unit 2 Feasibility Study Report

The OU 2 FS (HLA, 1996a) was prepared to evaluate remedial technologies to address risk assessment

results from the OU 2 RI. The FS defined RAOs to serve as a basis for selecting technologies and

developing remedial action alternatives. The RAOs for OU 2 groundwater that were used in the OU 2 FS

were to mitigate the risk to human health and the environment from potential exposure to contaminated

groundwater, and to satisfy state and federal ARARs.

To address the RAOs, two remedial action alternatives were formulated; one which inéorporated a
groundwater pump and treat system and one which incorporated wellhead groundwater treatment. The
results of a preliminary evaluation (Appendix A of the OU 2 Feasibility Study [HLA, 19'965]) indicated
that a pump and treat remedy, even for containment, was impracticable; thus it was not carried through
the detailed analysis comparison. The evaluation concluded that the wellhead treatment option would be
protective of human health and the environment; thus it was selected as the preferred remedial alternative.
Other components of the selected remedy include groundwater rnonitc')ring' to assure that receptors are not

exposed to COC concentrations exceeding the MCLs.
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Five-Year Review Process and Findings

Operable Unit 2 Record of Decision

The OU 2 ROD (HLA. 1996d) was prepared to document the selected remedy, summarize the rationale
for remedy selection, and document other aspects of the decision. The selected remedy provides
protection of human health and the environment by reducing potential risks associated with domestic use

of the contaminated groundwater. The components of the OU 2 remedy are discussed in Section 4.0,

Operable Unit 2 Operation and Maintenance and Long-Term Groundwater Monitoring
Plan

The OU 2 O&M Plan (HLA, 1996€) was prepared to document the long-term monitoring program,
sampling and analysis procedures, contingencies for revising the program, O&M requirements, and
reporting requirements. Important items discussed in the plan are the monitoring well network, sampling
frequencies, and contingency for applying wellhead treatment. The monitoring network is shown in
Figure 3.3 of this report. The monitoring frequency for the various wells is presented in Table 6.1. The
procedural diagram for changing monitoring frequency for a well, or for applying wellhead treatment

based on changing COC concentrations is presented in F igures 4.1 and 4.2.

6.2.1.2 Operable Unit 2 Regulatory Update and Recent Documents and
Analytical Data Review

This section summarizes the recently promulgated standards and ARARs identified in the OU 2 ROD,
recently prepared OU 2 documents and recently collected analytical data from OU 2. Recent is defined as
data, documents and regulatory standards developed within the last five years (i.e., 1996 through 2001).
The findings of the recent document review are summarized in the following subsections.

Regulatory Update of Applicable or Refevant and Appropriate Requirements for
Operable Unit 2

As part of the five-year review process, the ARARS presented in the Final OU 2 ROD (HLA, 1996d) were

reviewed to confirm whether they had been revised, replaced, or deleted in the past five years. The
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ARARs tables presented in the OU 2. ROD (Tables 2.2 and 2.3) have been revised and are presented in

Appendix C. The changes in the ARARs are shown in italic type in Tables C.1 and C.2. 7

A summary of OU 2 ARARs changes is as follows:

. Location-Specific ARARs

— - Several ARAR citations have been corrected from Hawaii Co&e (HC) o Hawaii Revised
Statutes (HRS).

- - 33 CFR 328(a)(3), Migratory Bird Rule, was deleted from the CFR.

- 50 CFR 227, which relates to threatened or endangered habitat, was deleted from the
CFR as of October 1, 1999.

. Action-Specific ARARs

- Hawaii Administrative Rule (HAR) 11-60.1-68, related to air stripper emissions, was
modified but is still applicable.

The updated location-, chemical-, and action-specific ARARs are listed below. The text is shown in italic

type where ARARs have been revised from those stated in the ROD:

. Location-specific ARARs:

- 16 United States Code (USC) 661 et seq., 662 and 663, requiring actions to be taken to
prevent, mitigate, or compensate for project-related damages or losses to fish and wildlife
resources. - ’

- Clean Water Act (CWA) 404, 33 CFR 320-330, and 40 CFR 230, prohibiting discharges
that cause or contribute to significant degradation of the water of ecosystems.
33 CFR 328(a)(3), Migratory Bird Rule, was deleted from the CFR.

- HAR 183D-61 et seq., prohibiting interference with wild birds or their nests.

~ CWA 404, prohibiting the discharge of fill material into aquatic ecosystems that would
Jjeopardize endangered, threatened, or rare species.

- HAR 194D-4, 16 USC 1531 et seq., 50 CFR 402 prohibiting actions that jeopardize
endangered or threatened species or critical habitat of such species a3 designated in
50 CFR 17 or 50 CFR 226. 50 CFR 227 was deleted on October 1, 1999,
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. Chemical-specific ARARSs:

- 40 CFR Part 141.2, defining SDWA MCLs and maximum contaminant level goals
(MCLGs),

- 40 CFR 161.50, listing MCLGs for organic contaminants.
- 40 CFR 161.61, listing MCLs for organic contaminants.

- EPA, Office of Water, Drinking Water Standards and Health Advisories, EPA 822-B-00-
001, Summer 2000.

. Action-specific ARARs:
- HAR 11-60.1-33(a)(1)-(7) and (b), prohibiting the discharge of visible fugitive dust
emissions beyond the property lot line on which the dust originates and requiring

precautions to prevent fugitive dust emissions.

- HAR 11-60.1-68, requiring monitoring of VOC emissions if emissions are greater than
0.1 ton per year for each hazardous air pollutant.

- 40 CFR Part 141, (b) and (g), defining MCLs.

Operable Unit 2 Quarterly Groundwater Monitoring Reports

The long-term groundwater monitoring reports prepared up to November 2001 were reviewed. Two
interim long-term monitoring reports covering the period from June 1996 through January 1997 were also
reviewed. Quarterly monitoring reports covering the period from April 1997 to November 2001 were
also reviewed. These reports evaluate trends in groundwater sampling analytical data from late 1991 to

the present. The following is a summary of conclusions that are stated in the reviewed quarterly reports:

. The concentrations of TCE and CCl, detected in groundwater from the OU 2 onsite monitoring
wells, and offsite production and irrigation wells during Round 22 are similar to the
concentrations and distributions observed in groundwater samples collected during previous
sampling rounds. As shown on the TCE concentration contour map for 1999-2001 (Figure 3.3),
the contours shown in the OU 2 ROD from 1996 still fit the 1999-2001 data. However, a few
wells have shown increasing or decreasing trends.

. The following apparent trends have been noted in recent quarterly reports:
- Increasing TCE concentrations in OU 2 wells: MW-2-4 (10.44 pg/t average in 1996-97

samples to 13.50 pg/l average in 2000-01 samples). Although Well 3-2803-05 does not
show a consistent increasing trend, the TCE concentration in this well is the only one in
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offpost wells to exceed the 5.0 pg/l MCL (May 4, 2000). Well 3-2803-01 has had a TCE
0 concernltration exceeding the 2.5 pg/i acnon level during many quarterly sampling events
over the past five years. :

- Decreasing TCE concentrations in OU 2 wells: Schofield Barracks Supply Well 1 (12.68
ug/l average in 1996-97 samples to 10.63 pg/l average in 2000-01 samples) and
Monitoring Wells MW-2-1 (39.00 pg/l average in 1996-97 samples to 29.75 ug/l average
in 2000-01 samples), and MW-2-3 (8.38 pg/l average in 1996-97 samples to 4.70 pg/l
average in 2000-01 samples).

- No discernible trends in CCl, concentrations are suggested for OU 2 onsite monitoring
wells, :

- Increasing TCE concentrations in OU 4 wells: MW-4-3 (12.25 pg/l average in 1996- 97
samples to 16.00 pg/l average in 2000-01 samples) and MW-4-4 (18.50 pg/l average in
1996-97 samples to 22.00 pg/l average in 2000-01 samples).

— - Decreasing TCE concentrations in OU 4 wells: MW-4- 1(26.25 pg/l average in 1996-97
samples to 21.00 pg/l average in 2000-01 samples).

— - Increasing CCl, concentrations in OU 4 wells: MW-4-3 (1.99 ug/l average in 1996-97
samples to 2.65 pg/l average in 2000-01 samples) and MW-4-4 (2.28 g/l average in
1996-97 samples to 3.85 pg/l average in 2000-01 samples).

- Other OU 4 wells do not show discernible CCl, trends.

. As shown in Figure 6.1, April to June 2001 results from VOC analyses performed by EPA
Method 8260 (Harding ESE, 2001c¢) indicate the following detected compounds in addition to
TCE and CCly:

- Groundwater samples from OU 4 onsite monitoring wells and Monitoring Well MW-2-2
contain low-level estimated concentrations of several chlorinated and non-chlorinated
VOCs. The detected VOCs include 1,2-dichloroethane, acetone, carbon disulfide,
chloroform, cis-1,2-dichloroethene, methylene chloride, and tetrachloroethene (PCE).
The estimated concentrations for these VOCs in these five wells are at least a factor of
ten less than the primary MCLs.

- Groundwater samples from two offsite production or irrigation wells, 3-2703-02 and
3-3103-01, had low-level estimated detections of the nematicide 1,2-dichloropropane
(0.42 and O 13 pg/l, respectively; MCL = 5 pg/l), and groundwater from offsite
Well 3-2902-01 had a low-level estimated detection of 0.63 1g/l of methyl tert butyl ether
(MTBE; no current regulatory standard). These three wells also had low-level estimated
detections of acetone (2.5 to 6 pg/l; no current regulatory standard), methylene chloride
(0.16 pg/l in Well 3-2703-02; MCL = 5 pg/l), and tetrachloroethene (0.43 pg/l; MCL =
5 pg/l). The estimated concentrations for these VOCs in these three wells are at least a
factor of ten less than the primary MCLs.

. The historical water levels for the eleven onpost monitoring wells were plotted for the period
1996 to 2001. The plot shows consistent trends between the wells during this period. From a low
O point in early 1996, water levels rose uniformly approximately 6.5 feet to a high point in late
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{997, After late 1997, the water levels declined to near the 1996 levels by late 1999. From late
1999 to mid-2001, water levels were stable. This type of analysis was done to evaluate whether
tlow pathways may have changed in the past five years. From the consistent changes in the water
levels over time, it appears that any changes in flow directions within the aquifer are unlikely.
6.2.2 Operable Unit 2 Remedy Inspections
Site visits were conducted during August 2001 to several QU 2 locations. including the onpost
groundwater monitoring wells, the Schofield Barracks Water Treatment Plant, and the Del Monte air

stripper. These visits are described in this section, and an inspection checklist for the onpost monitoring

wells is presented in Appendix D.

Onpost Groundwater Monitoring Wells

Onsite inspections of the Schofield Barracks onsite groundwater monitoring wells were conducted during
the period from November 1 to 5, 2001. Items that were inspected included pump motors and visible
wiring, water level sounding tubes, surface well casings, concrete pads, and protective housings around
the surface casings. The findings of the inspections included (1) inoperable pump motors in three of the
eleven wells and (2) substantial wear and weathering (rust) of the steel protective housings around the
tops of ten of the eleven wells. The pump motors and wiring for the three wells have been repaired. The
housings for the ten wells are in the process of being improved by repair, refinishing, and partial

replacement by more durable materials. The housing repairs are to be completed during April 2002.

Schofield Barracks Water Treatment Plant

A site visit to the Schofield Barracks water treatment plant was made on August 14 and 15, 2001. A
photograph of the air stripper towers is presented in Appendix E. The System Description for the
Schofield Barracks Water Treatment Plant is found in Appendix A. Samples are reportedly collected
from the influent and effluent by both the Hawaii DOH and the Army and analytical results indicate TCE

and PCE concentrations have consistently been below the analyﬁcal detection limit of 0.5 micrograms per
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liter (pg/l). Although this visit was not a detailed inspection, the treatment plant was found to be operating

and functioning as designed.

Del Monte Air Stripper Treatment System

A site visit to the Del Monte water treatment plant at Kunia village was made on August 14 and 15, 2001.
A photograph of the air stripper tower is presented in Appendix E. Samples are reportedly collected from
the influent and effluent by the Hawaii Department of Health and analytical results indicate TCE and R
CCl, concentrations have consistently been below the anélyfi(:éi detection limit of 0.5 pg/l. Aithough fhis

visit was not a detailed inspection, the treatment plant was found to be operating and functioning as

designed.

6.3 Findings of Operable Unit 4 Review
The five-year review process for OU 4 included document and data review and rerﬁédy inspection. The

findings of the various portions of the OU 2 review are presénted separ:ateiy in the following subsections.

6.3.1 Operable Unit 4 Document and Data Review

Similar to the OU 2 document and data review process, relevant documents Wéré reviewed including
historical documents (OU 4 RI and FS reports, the OU 4 ROD, and the Ci;fnpfehensive Five-Year Review
Guidance (EPA, 2001)). Onsite documents and recent documents ébﬁtaining énalytical data such as

quarterly landfill inspection reports and landfill gas monitoring reports were also reviewed.

6.3.1.1 Operable Unit 4 Historical Documents

The historical documents that were reviewed consist of the OU 4 Phase‘ I RU/Phase II SAP (HLA, 1995a),

the OU 4 RI Phase Il and FS (HLA, 1995b), and the OU 4 ROD (HLA, 199_605.

Operable Unit 4 Phase | Remedial Investigation Report
Results of the OU 4 Phase I R are presented in the Final Sampling and Analysis Plan for Operable Unit 4

Phase I1 Remedial Investigation and Feasibility Study Field Program (OU 4 Phase I RI/Phase II SAP)
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(HLA, 1995a). The purpose of the OU 4 Phase [ RI was to collect the information necessary to evaluate
the nature of contamination within the Former Landfill and the impacts to surrounding media. This
investigation included a surface geophysical program, a shallow soil-gas survey, surface soil sampling,
surface water and sediment sampling, a soil boring program that included subsurface soil sampling and
deep soil gas sampling, lysimeter installation and leachate sampling, monitoring well installation, water-
level monitoring, and groundwater sampling. The results and conclusions of the investigation are as
follows:

. Contaminants, including TCE were detected in the shallowest deep-soil gas, subsurface soil,
leachate, and groundwater samples within the Former Landfill.

. Low concentrations of VOCs, semivolatile organic compounds (SVOCs), and pesticides detected
in surface water and sediment samples indicated that the landfill had very little impact on these
media.

. Surface soil and downwind ambient air samples exhibited either no organic compounds, or very

low levels of organic compounds indicating that surface exposure to contaminants did not likely
pose a threat to human health and the environment.

. TCE and a few other VOCs detected in subsurface soil samples, leachate samples, and
groundwater samples indicated that likely, the Former Landfill was contributing contaminants to
the groundwater.

Operable Unit 4 Phase Il Remedial Investigation

After completing Phase I of the OU 4 RI, Phase I was conducted. QU 4 Phase II results are found in the

OU 4 FS (HLA, 1995b). Objectives of the OU 4 Phase II RI were to assess (1) whether the existing

landfill cap needed upgrading; (2) whether the landfill was stable; (3) the amount of landfill gas

generation; (4) vadose zone underlying the landfill; and (5} aquifer characteristics and groundwater
contamination levels. Types of field studies for the OU 4 Phase II RI included site clearing (vegetation
and UXO), evaluation of the existing cap, long-term settlement testing, slope stability surveying, landfill
gas evaluating, groundwater monitoring, leachate monitoring, soil-gas sampling, well drilling and
installing, aquifer testing, HydroPhysical™ testing, in situ air permeability testing, and infiltration testing.

Following is a summary of the QU 4 Phase II RI results:
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o The only soil type observed within the existing landfill cover was reddish brown elastic silt.

. The existing soil appeared to be suitable material for a repaired or re-graded cover.

) The landfill slopes appeared to be stable under static condmons based on the slope stability
analysis.

. Surface water run-on appears to be adequately controlled except at one berm opening.

. Only very low concentrations of a few VOCs and pesticides were detected in surface water and
sediment samples near the Former Landfill. Therefore, the landfill has very little impact on these
media.

. TCE was detected in several media (soil-gas, leachate, and groundwater) near boring 07LFSB008
indicating that the Former Landfill was a likely source of TCE to the groundwater beneath the
landfill.

) In general, the groundwater flow direction varied from a northerly component in the western

portion of the landfill to southeast under the eastern portion of the landfill.
. Soil Vapor Extraction (SVE) was only feasible at two soil depths near Landfill lysimeter 8.
) Saprolite (some of the material between the waste contents and the groundwater table consists of
saprolite) infiltration occurred at a relatively rapid rate. .
Operable Unit 4 Feasibility Study
The OU 4 FS (HLA, 1995b) was prepared in direct response to the OU 4 Phase I and Il RIs. After
presenting the site history, the OU 4 Phase II RI results, and the summary of site information, the OU 4
FS discussed identification and screening of technologies, development of alternatives, a detailed
evaluation of alternatives, a comparison of alternatives, and selection of a preferred alternative. Four
alternatives were developed to implement as a remedy for OU 4:
1. No Further Action. Under this alternative no further remedial action would be taken. This

alternative was required as part of the NCP which provided a baseline against which other
alternatives were compared.

2, Maintenance of the Landfill Cover. This alternative included the following components:
. Regrade existing landfill cover to match previously engineered drainage grade
. Long-term maintenance of the landfill cover
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° Long-term groundwater monitoring using existing monitoring wells

-]

Passive landfill gas venting system

. Landtill gas monitoring at the landfill boundary
. Institutional controls (i.e. land use restrictions, site security)
3. Maintenance and Revegetation of the Landfill Cover. This alternative was preferred and became

the selected remedy (with some minor modifications). In addition to all of the components of
alternative 2, it included removing the existing grass with Roundup® herbicide and revegetating
with grasses such as Bermuda grass or Buffel grass.

4. Maintenance and Revegetation of the Landfill Cover with Vapor Exfraction. This alternative
included all of the components of alternative 3 with the addition of installing a vapor extraction
system in the vadose zone beneath the Former Landfill.

After a detailed comparative analysis of the alternatives, Alternative 3 was chosen as the preferred

remedy because it was superior to Alternatives 1 and 2 in terms of protection of human health and the

environment. Short-term risks associated with the implementation of Alternative 3 were slightly higher
than for Alternatives | and 2 because of the application of an herbicide. However, the long-term benefits
associated with Alternative 3 were more advantageous with respect to improving the integrity and
performance of the cover. Alternative 4 provided a means to reduce toxicity and volume; however, the

associated health risks outweighed the benefit of only removing an estimated 2 to 14 gallons of TCE per

vear.

The OU 4 ROD (HLA 1996c¢) presented a response action for OU 4 in which it described the site
characterization, the site risks, the different alternatives, the comparative analysis of alternatives, and the
selected remedy. Other topics such as the site history, site description, and site assessment were also
discussed. The OU 4 ROD included specific details and minor modifications of Alternative 3 (selected
remedy) presented in the OU 4 FS, such as using a mix of Buffalo grass and annual rye to revegetate. A
summary of the specific components of the ‘seiected remedy is presented in Sections 4.2.2 and 4.2.3 of

this report. Additionally, the OU 4 ROD discussed cost effectiveness and compliance with ARARs.
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6.3.1.2 Operable Unit 4 Regulatory Update and Recent Documents and
Analytical Data Review

Onsite and recent documents containing analytical data include the landfill gas monitoring reports and the

quarterly landfill inspection reports.

Update of Applicable or Relevant and Appropriate Requirements for Operable Unit 4
As part of the five-year review process, the ARARSs presented in the Final OU 4 ROD (HLA, 1996¢) were
reviewed to confirm whether they had been revised, replaced, or deleted in the past five years. The
ARARSs tables presented in the ROD (Tables 2.3 and 2.4) have been updated and are presented in

Appendix C. The changes in the ARARSs are shown in italic typein Tables C.3 and C.4.

A summary of ARARs changes is as follows:

. Action-Specific ARARSs
- Several ARAR citations have been corrected from HC to HRS.
- -Requirements under Long-term Groundwater Monitoring and Maintenance of the
Landfill Cover have been revised to state that a period less than the postclosure care

period is sufficient to show protectiveness of human health and the environment if this
demonstration is approved by the director [HAR S11-58.1-17(b)(2)(a).

— - - Air Emissions from the Passive Landfill Gas Collection system and Active Vapor
Extraction System, a correction from volatile organic compounds to ozone was made.

. Location-Specific ARARs I

- - -Several m citations have been correctéd from HC to HRS.

The updated ARARs are presented below:

. Action-specific ARARs:

- Fugitive dust emission limitations contained in HAR 11-60.1-33(2)(1-7)(b).
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Five-Year Review Process and Findings

- HAR 11-55-34.02(b)(2), Appendix C, and HAR 11-55-34.04(b), Appendix A, requiring a
National Pollutant Discharge Elimination System (NPDES) permit and monttoring for
storm-water runoft associated with construction activity.

- HAR 11-58.1-16, requirements for groundwater monitoring during the postclosure care
period at MSWLF units.,

- HAR 11-58.1-17(a)(9)(A, B). which requires a notation be placed on the landfill property
following closure of the Municipal Solid Waste Landfill {(MSWLF) to indicate the land
was used as a landfill.

- HAR 11-58.1-17(b) requiring postclosure care of the landfill for 30 years.

- HAR 11-59-4(f) and (h) limiting the emission of ozone to 100 micrograms per cubic
meter (ug/m3) in one hour.

- HAR 11-60.1-68 requiring monitoring and measurement of VOC emissions if emissions
are greater than 1 ton per year for each air pollutant.

. Chemical-specific ARARs
- None.

. Location-specific ARARs
e None.

Quarterly Landfill Gas Monitoring Reports

Quarterly landfill gas monitoring was conducted in accordance with the selected remedy described in the
OU 4 ROD. Landfill gas monitoring was performed at the Former Landfill to check if methane
concentrations at the perimeter of the landfill exceeded the LEL. Such concentrations would be in
violation of the HAR 11-58-1.17, identified as an ARAR for OU 4 (Appendix C). Each quarterly landfill
gas monitoring report included a table of results, a gas probe location map, and a gas probe:ﬁinstallation
diagram. The table of results included the gas probe location number, probe depth, atmospheric pressure,
barometric pressure in the probe, methane concentration, oxygen concentration, and carbon dioxide
concentration. The data collected as part of the long-term landfill gas monitoring program are presented
in Appendix F. The highest methane concentration presented in any of the reports reviewed resulted in

4.5 percent by volume, or 90.0 percent of the LEL, at Probe 4 in June 1998. Most measurements resulted
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___ Five-Year Review Process and Findings

in 0 percent methane concentrations, and at no time was the LEL exceeded during the quarterly landfill
gas monitoring. Barometric pressure readings in the probe were usually equal to the atmospheric pressure

readings.

Quarterly Landfill Inspection Reports

Other data that is relevant for the five-year review is contained in the quarterly landfill Inspection reports
because they documented performance of the OU 4 remedy on a regular basis. As summarized in

Table 5.1 and detailed in Appendix G, the most serious problem observed in the performance of the
remedy was cracking of the landfill cover due to settlement. A secondary issue related to performance of
the OU 4 remedy has been the maintenance of the vegetative cover. The first mention of Guinea Grass
reinvading the buffalo and rye grass was in the OU 4 quarterly landfill inspection report dated October 26,
1998. Reinvasion of the grass continued to be a problem until the year 2000. Although reinvasion of the
grass was no longer 2 major issue, maintenance of the buffalo and rye grass due to lack of rainfall, has
been an issue. The landfill surface cracks are repaired and vegetation is maintained when necessary on an

ongoing basis as part of the Schofield Barracks operations and maintenance program.

6.3.2 Operable Unit 4 Remedy Inspection

The OU 4 remedy inspection was conducted at the Former Landfill on August 14-15, 2001, by Brad
Coleman and Chen Sam Lee of Harding ESE, accompanied by Jon Fukuda of the Schofield Barracks
DPW. The puréose of the onsite inspection was to assess the effectiveness and protectiveness of the
remedy. The inspection included an assessment of the security fence, signs, institutional controls, access
roads, general site conditions, landfill surface, vegetative surface, arainage system, and lgndﬁll cover
penetrations (landfill gas wells, groundwater monitoring wells, etc.).

An inspection checklist was filled out during the onsite inspection to assist in proper and complete

documentation (See Appendix H). Checklist sections included site information, interviews with the
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O&M site manager, verification of onsite documents and records, review of O&M costs, inspection of
access and institutional controls, general site conditions, and landfill covers which included the landfill

surface, the drainage system, and cover penetrations.

Cracking and settlement of the landfill cover is currently the most significant maintenance issue. As
shown in Figure 6.3, there is significant cracking in the eastern, western, and northwestern areas of the
Former Landfill. Most of the cracks range from 100-400 feet in length; however, a few of them are
approximately 700 feet in length in the western area. Most of the cracks have widths of 3 inches or less,
but in some areas the cracks are 6 inches wide or more. Photographs illustrating the cracks in the cover
are presented in Appendix E. The vegetative cover also continues to be a problem, mostly due to the lack
of rainfall. There are several barren patches over the landfill cover and much of the grass is brown where

it has taken root. However, erosion of the barren areas was not evident.

The following are additional observations made during the five-year review site inspection;

. Access and institutional controls are currently in good condition.

. Roads are adequate.

. There is no vandalism evident.

. There is no evidence of slope instability.

. Monitoring wells are properly secured, functlonmg, and routinely sampled. Some of the casings

are corroded, but they are scheduled for repair by April 2002.

. One of the fence posts was knocked over, as shown in Figure 6.3, but the chain-link fence is still
secure and intact.

6.4 Public Involvement For OU 2 and OU 4

The following subsections present discussions of historical public involvement and public involvement

being conducted for the five-year review process.

6-16 Harding ESE 53744 06.01
04/01/02 FYR




6.4.1 Summary of Historical Public Involvement

In the past, the Army has undertaken several steps in public and community awareness, including the
issuance of employee bulletins and post newspaper articles for Schofield Barracks employees, media
interviews, news réleases, and meetings with local officials and neighborhood boards for dffpost
residents. The Army has also held public meetings, issued fact sheets, and established an Army contact
for the public at the Schofield Barracks Public Affairs Office. Copieé of material related to the pfoj ect

have been available for public review at four different repositories.

On April 11, 1996, the Army presented the Proposed Plan for OU 4 at Schofield Barracks to the public
for review and comment; however, no written comments were submitted during the 30-day public review

and comment period. Also, a public meeting was held on May 1, 1996.

Additional efforts include implementing a progressive public relations and involvement program for
environmental activities at Schofield Barracks. A Technical Review Committee, comprised of
representatives from the Army, the EPA, the State of Hawaii DOH, and members of the general public,
was established and meets periodically to involve the public in decisions made regarding investigation

results, proposed work, and potential remedial actions (HLA, 1996g).

6.4.2 Public Involvement Conducted For Five-Year Review

Public notice of the Schofield Barracks five-year review is being conducted through both a posted fact
sheet and a community mailing, in accordance with the Schofield Barracks Community Relations Plan
(HLA, 1997a). In compliance with Appendix A of the Comprehensive 5-Year Review Guidance (EPA,

2001) these public notice documents will include:

. The site name and location
. The lead agency conducting the review
53744 06.01 ' - Harding ESE 6-17
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A brief description of the selected remedy

e A summary of contamination addressed by the selected remedy

. A brief summary of the results of the five-year review

. The protectiveness statements

. A brief summary of data and information that provided the basis for determining protectiveness,
issues, recommendations, and follow-up actions directly related to the protectiveness of the
remedy

. How the community can contribute (public comment period)

. Locations where a copy of the five-year review report can be obtained or viewed

. A contact point and phone number for further information

. Dates of both the completion of the review and the next five-year review

In addition to the public notice documents, there will also be a public comment period to allow members

of the community to get involved.
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Table 6.1: Wells in the Long-term Groundwater Monitoring Program,
Well Use, and Monitoring Frequency

Well

Well Use

Monitoring

3-2600-03 . ,
3-2702-05 (Replaced 3-2702-04)
3-2703-02 (Replaced 3-2703-01)
3-2800-03

3-2803-01

3-2803-05

3-2803-07

3-2859-01

3-2901-01(Shaft Monitoring Well)
3-2901-02 (Supply Well 1)
3-2901-03 (Supply Well 2)
3-2901-04 (Supply Well 3)
3-2901-10 (Supply Well 4)
3-2901-11 (Replaced 3-2901-08)
3-2901-12

3-2901-13 (MW 1-1)

3-2902-01

3-3100-02

3-3102-02

3-3103-01

3-3203-02

3-2900-02 (MW-2-1)

3-2903-01 (MW-2-2)

3-2902-03 (MW-2-3)

3-2801-02 (MW-2-4)

3-2959-01 (MW-2-5)

3-2802-01 (MW-2-6)

3-3004-01 (MW 4-1)

3-3004-05 (MW-4-2A)
3-3004-03 (MW 4-3)

3-3004-04 (MW-4-4)

53744 06.01
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~ Iirigation 7 .
Domestic/Municipal Water Supply
Domestic/Municipal Water Supply

~ Domestic/Municipal Water Supply

Monitoring

Irrigation/Municipal
Irrigation/Municipal
Domestic/Municipal Water Supply
Monitoring

Domestic/Municipal Water Supply' ]

Domestic/Municipal Water Supply
Domestic/Municipal Water Supply
Domestic/Municipal Water Supply
Domestic/Municipal Water Supply
Domestic/Municipal Water Supply
Monitoring ,
Domestic/Municipal Water Supply
Domestic/Municipal Water Supply
Irrigation
Irrigation
Irrigation
Monitoring
Monitoring
Monitoring
Monitoring
Monitoring
Monitoring
Monitoring
Monitoring
Monitoring
Monitoring

";VHarciing ESE

Frequency

fVSemiz;nnually

Semiannually
Semiannually
Semiannually
Quarterly
Quarterly
Quarterly
Semiannually
Quarterly
Quarterly
Quarterly
Quarterly

~ Quarterly

Semiannually
Semiannualily
Quarterly
Semiannually
Semiannually
Semiannually
Semiannually
Semiannually
Quarterly
Semiannually
Quarterly
Quarterly
Quarterly
Quarterly
Semiannually
Semiannually
Semiannually
Semiannually
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7.0 TECHNICAL ASSESSMENT

In accordance with the Comprehensive Five-Year Review Guidance, three questions are presented and
answered in the following subsections by OU to evaluate and assess the effectiveness and protectiveness

of the remedy.

71 Operable Unit 2 Remedy Evaluation

This subsection presents answers to the three remedy and protectiveness evaluation questions for OU 2.

7.1.1 ~ Evaluation of the Remedy for Operable Unit 2

Question A:  Is the remedy functioning as intended by the decision documents?

Based on the information gathered during the five-year review process, the remedy is functioning as
intended by the OU 2 ROD (HLA, 1996d) and OU 2 O&M Plan (HLA, 1996¢). The Schofield Barracks
Supply Wells and Del Monte Well 3-2803-05 have operating wellhead treatment systems that incorporate
air stripping to remove TCE and CCl, from groundwater, and both systems are regularly maintained. The
long-term groundwater monitoring program is being implemented as stated in the OU 2 ROD and OU 2
O&M Plan. Howeyer, the groundwater remediation goals, which are MCLs for TCE and CCl,, have not
yet been achieved in subsurface groundwater. Because extracted groundwater does not meet MCLs,
treatment, monitoring, and five-year reviews will continue until extracted groundwater does meet MCLs

for TCE and CCl,.

Issues regarding the implementation of institutional controls include the designated use of Well 3-2803-
01, which is registered as a domestic/municipal use well with the Hawaii Department of Natural
Resources, Division of Water and Land Development (DOWALD). This registered use does not agree
with the actual use and should be changed to reflect the actual use, as discussed further in Section 7.1.3.

The OU 2 remedy was discussed in Section 4.1.3, with O&M costs presented in Table 4.1.
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Technical Assessment

7.1.2 Evaluation of Previous Assumptions for Operable Unit 2

{Duestion B: Are the exposure assumptions, toxicity data, cleanup levels, and remedial action
objectives (RAOs) used at the time of the remedy selection still valid?

No changes to the exposure assumptions, toxicity data, cleanup levels or remedial action objectives were

found during the review process.

7.1.3 Evaluation of Effectiveness/Protectiveness of Operable Unit 2

Question C: Has any other information come to light that could call into question the protectiveness
of the remedy?

One issue was identified that may impact the interpretation of protectiveness for the OU 2 remedy.
Analytical data from Well (3-2803-01) indicates that TCE concentrations have exceeded the action level
of 2.5 pg/l in groundwater. This well is currently classified as a domestic/municipal use well; however,
Jon Fukuda of DPW reported that this well is actually not used as a domestic water well, but rather is a
process water source for the cooling towers for the Kunia Tunnel. Mr. Fukuda reports that Del Monte
recently signed an agreement with the U.S. Department of the Navy (Navy), who operates the tunnel, to
allow the Navy to use some of Del Monte’s water if the Kunia tunnel water supply from Schofield
Barracks.is ever interrupted. Thus, there would be no domestic use of Well 3-2803-01 water even for
emergency purposes. Therefore, the listed classification does not match the actual use, and the listed

classification should be changed with DOWALD.

No other information has come to light that would call into question the protectiveness of the QU 2

remedy.

7.2 Operable Unit 4 Remedy Evaluation

This subsection presents answers to the three remedy and protectiveness evaluation questions for OU 4.
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Technical Assessment

7.2.1 Evaluation of the Remedy for Operable Unit 4

Question A:  Is the remedy functioning as intended by the decision documents?

Review of the documents, ARARs, risk assumptions, quarterly data, and the five-year review site
inspection indicates that the OU 4 remedy will continue to improve conditions and function as intended
provided that continued maintenance and repair are performed on the landfill cover. Routine maintenance
and repair are necessary in helping to prevent surface water from infiltrating into the waste layer, thereby

reducing mobility of the contaminants.

The repairs performed thus far have been effective in resolving the issue of cracking of the landfill cover,
but continued repair is necessary. Jon Fukuda of DPW reported that, as of November 28, 2001, no new
cracks had reappeared in the previously repaired area in the northeast corner of the Former Landfill.
Another issue is maintenance of the vegetative cover. Maintaining a healthy vegetative cover is
dependent upon the amount of rainfall at Schofield Barracks, and therefore is difficult to maintain.
However, even in poorly vegetated areas there have been no signs of erosion, except for some signs of
slight to moderate erosion in the Center Drainage Channel. The application of herbicide to the reinvading

Guinea grass has also been effective.

The operations and maintenance required to maintain the integrity and functionality of the landfill cover
include continued routine inspections, periodic repair of the cracks, landscaping, regrading due to
settlement, and revegetation of regraded areas. Continued landfill gas monitoring would also be required

to ensure that methane concentrations do not exceed the LEL.

The average annual O&M cost over the last five years is approximately $360,000. This average annual
cost includes landfill gas monitoring, landfill landscaping, and crack repair. It is likely that at least this

amount, and possibly more, would be required on an annual basis to maintain the integrity and
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Technical Assessment

functionality of the existing remedy. Additional future costs may include repair and maintenance of the

drainage system.

The existing institutional controls include prohibitions on the use or disturbance of groundwater,
prohibitions on excavation activities, disturbance of the landfill cover, and any other activities that might
interfere with the implemented remedy. No vandalism or other activities were observed that would have
violated these institutional controls. The fence around the site is intact and in good condition, with the

exception of a fence post that needs to be re-set.

7.2.2 Evaluation of Previous Assumptions for Operable Unit 4

Question B:  Are the exposure assumptions, toxicity data, cleanup levels, and RAOs used at the time of
the remedy selection still valid?

Exposure assumptions, toxicity data, cleanup levels, and RAOs used at the time of remedy

implementation are still valid.

Changes in Standards and To Be Considered

During construction and since completion of the remedial action, the action-specific ARARS cited in the
OU 4 ROD (HLA, 1996¢) have been met. However, some of the ARARS do not apply to current activity
at the Former Landfill. These ARARSs include requirement of 2 NPDES permit, compliance with fugitive
dust emission limitations, placement of a notation on the landfill property indicating it was used as a
landfill, compliance to emissions of ozone and elemental lead, and monitoring and measurement of VOC
emissions if emissions are greater than 1 ton per year for each pollutant. Additional construction activity
or changes in site conditions may have an effect on the applicability of the ARARs (i.e., additional
construction activity would require another NPDES permit and compliance to fugitive dust emission
limitations); however, all of the ARARS are currently being met. Very minor changes in ARARs have
occurred, as presented in Appendix C. However, no changes have been made to ARARS or To Be
Considereds (TBCs) that affect the protectiveness of the remedy.
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Changes in Exposure Pathways, Toxicity, and Other Contaminant Characteristics
Since implementation of the remedy, there have been no changes in land use, no new contaminants or
contaminant sources, no changes in toxicity and other contaminant characteristics, no remedy byproducts,
and no changes in exposure pathways. Therefore, the risk assessment should not be any different than
when the remedy was first implemented. The media of interest for the OU 4 baseline risk assessment (see
Appendix [ of the FS) were surface soil, surface water, and sediment. Exposure to these media has not

been affected by the cracks or the lack of vegetation on the landfill cover.

7.2.3 Evaluation of Effectiveness/Protectiveness of Operable Unit 4

Question C:  ~Has any other information come to light that could call into question the protectiveness
of the remedy? ' '

No ecological targets were identified in the baseline risk assessment and none were identified during the
five-year review. Therefore, monitoring of ecological targets is not necessary. No weather related events

have affected the protectiveness of the remedy other than what was previously identified (lack of rainfall).

According to the documents reviewed, the site inspections, and the landfill gas monitoring data, the
remedy is functioning as intended by the OU 4 ROD with continued maintenance and repair. The OU 4
ARARSs cited in the OU 4 ROD have been met. There have been no changes in land use, no new
contaminants or contaminant sources, no changes in toxicity and other contaminant characteristics, no
remedy byproducts, and no changes in exposure pathways. Based on these unchanged conditions, the risk
assessment does not require re-evaluation. There is no other information thét calls into question the

protectiveness of the remedy.
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8.0 ISSUES REGARDING REMEDIAL MEASURES

Issues or 1tems that need to be addressed or resolved to maintain the effectiveness and protectiveness of
the remedies are discussed in this section. Issues for OU 2 and OU 4 are presented separately and are

summarized in Table 8.1. . L _

8.1 Issues Regarding Operabie Unit 2

Issues regarding the continued effectiveness and protectiveness of the OU 2 remedy are the following:

. The protective surface housings for ten of the eleven onpost monitoring wells are corroded and
some are no longer secure.

. The registered use classification for Del Monte Well 3-2803-01 is currently for
domestic/municipal use. This does not match the current and planned use of the well and
suggests that domestic use could occur. This may not be protective of human health, as the TCE
concentration in groundwater from this well has been near drinking water MCL in recent years.

. The concentrations and distribution of TCE and CCl, contamination in the Schofield High-Level
Aquifer have changed very little in the past five years. Trends in concentrations indicate slight,

gradual changes or no change. The relative stability of the concentrations over time suggest that
lower monitoring frequencies may be sufficient to assure protectiveness of the remedy.

These issues are presented in Table 8.1.

8.2 Issues Regarding Operable Unit 4

Issues regarding the continued effectiveness and protectiveness of the OU 4 remedy are the following:

. There is cracking of the cover due to settlement in the northwest, west, and northeast sections of
the landfill.
. There is slight to moderate erosion evident in the Center Drainage Channel of the landfill. This is

a less urgent issue than the cracking; nonetheless, it is an issue to be addressed.

. The protective surface housings for the four onpost monitoring wells at the landfill are corroded
and some are no longer secure.

These issues are presented in Table 8.1.
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Table 8.1: Issues Regarding Remedies for

Operable Unit 2 and Operable Unit 4 at Schofield Barracks

Affects Current

Affects Future

Issue Protectiveness?  Protectiveness?

Operable Unit 2 N .
Well 3-2803-01 is classified for domestic/ municipal use, Yes - Yes
which does not match actual use - - -
Groundwater monitoring well casings showing signs of No No
corrosion
Concentrations and distribution of TCE and CCl, in No No
monitoring network have changed little in the past five _
years. Lower monitoring frequencies may be sufficient to
assure protectiveness of remedy.

Operable Unit 4 ,
Cracking of the landfill cover — Yes Yes
Barren spots and dead grass due to lack of rainfall No Yes
Groundwater monitoring well casings showing signs of No No
corrosion '
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9.0 RECOMMENDATIONS AND FOLLOW-UP ACTIONS

During the five-year review process for OUs 2 and 4, issues have been identified for each OU that must
be addressed for the respective remedies to be protective of human health and the environment.

Recommendations and follow-up actions for addressing these concerns are presented below.

9.1 Recommendations and Follow-up Actions for Operable Unit 2
Issues regarding the effectiveness and protectiveness of the OU 2 remedy, as implemented, are identified

in Section 8.1. Measures to address these issues include the following:

. Repair or replace the protective surface housings for ten of the eleven onpost monitoring wells.
These repairs do not affect the protectiveness of the remedy, but should be performed to maintain
the integrity and security of the wells. A contract has been - awarded to conduct the repairs, which
are planned for completion in April 2002, :

. Change the use classification for Del Monte Well 3-2803-01 to ensure the groundwater from the
well is not used as a domestic water source. The Army will submit a letter to DOWALD
requesting that the change be made in the State’s records. A use restriction will also be filed with
the Navy, the owner of the well, to prevent the Navy from implementing any changes to the well
that would allow it to be connected to the drinking water system at the Kuma Tunnel without first
treating the water to drinking water standards.

. Decrease the frequency of the long-term groundwater monitoring. Because the concentrations
and distribution of TCE and CCl, contamination in the Schofield High-Level Aquifer have
changed very little in the past five years, a lower frequency of monitoring should be considered.
Therefore, the Army proposes that the monitoring well network be reviewed to identify those
wells with concentrations that are not changing or are decreasing in concentration, and decrease
their sampling frequency to half their current frequency. For those wells that have shown
increasing trends or are near the threshold value, the monitoring frequency should stay at the
current level (i.e., quarterly) for a two-year period and then be re-evaluated. In the case of the
Schofield Barracks supply wells, the Army proposes to retain Schofield Well 4 (highest TCE
concentration) on a quarterly sampling schedule and reduce the other three Schofield supply wells
(1, 2, and 3) and the Schofield shaft monitoring well toa an annual or semlannual sampling
frequency

These recommendations and follow-up actions are presented in Table 9.1. Proposed changes to the long-

term groundwater monitoring program are presented in Table 9.2.
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Recommendations and Follow-up Actions

9.2 Recommendations and Follow-up Actions for QOperable Unit 4

Issues regarding the effectiveness and protectiveness of the OU 4 remedy, as implemented, are identitied ‘

in Section 8.2. Routine maintenance and repair of remedy components must be continued in order to

achieve maximum performance of the OU 4 remedy. Measures to address these issues are the following:

) Repair the cracking of the cover due to settlement in the northwest, west, and northeast sections
of the landfill. A contract has been awarded to conduct the repairs, which are planned for March
to May 2002,

. Take measures to address the slight to moderate erosion evident in the Center Drainage Channel
of the landfill. This is a less urgent issue than the cracking; nonetheless, action should be taken in
the near future to prevent additional erosion. Recommendations include doing one of the
following: (1) regrading/revegetating, (2) installment of permanent erosion matting, or
(3) placement of riprap along affected areas.

. Repair or replace the corroded protective surface housings on the four groundwater monitoring

wells at the landfill, as mentioned above for QU 2.

These recommendations and follow-up actions are presented in Table 9.1.
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Table 9.1: Recommendations and Follow-up Actions for
Operable Unit 2 and Operable Unit 4 at Schofield Barracks

Affects
Deficiency Recommendations/ Party Oversight Protectiveness?
Follow-up Actions Responsible Agency  Milestone Date  Current Future
Operable Unit 2
Well 3-2803-01 is Change listed classification Army  State/EPA  Classification is Yes Yes
classified for "~ 7 with Hawaii Department of - planned for
domestic/municipal use, Natural Resources, Division change by May
which does not match of Water and Land 2002
actual use Development o
Groundwater monitoring ~ Repair or replace protective Army State/EPA  Repair is No No
well casings showing casings, possibly using a ' o scheduled for
signs of corrosion ‘more durable material. completion
during April
2002
Concentrationsand =~ [dentify wells where Army  State/EPA  Plan to adopt No No
distribution of TCE and =~ concentrations are constant revised
CCl, in monitoring or decreasing, and reduce - frequencies by
network have changed frequency by half. For other May 2002 i
little in the past five years. wells, keep current sampling event
Lower monitoring frequency for two years and
frequencies may be re-evaluate. For Schofield
sufficient to assure supply wells, reduce
protectiveness of remedy. frequency for Wells I, 2, 3,
and the shaft monitoring
well to annually.
Operable Unit 4 o
Cracking of the landfill Continue to perform crack Army State/EPA May to March Yes Yes
cover o répair on a routine basis ’ 2002 for crack
repair in NW,
W, & NE areas
Barren spots and dead Three solutions: Army State/EPA No Yes
grass due to lack of 1) regrade/revegetate; T
rainfall 2) install permanent erosion
matting;
3) place riprap in affected
areas N
Groundwater monitoring  Replace protective casings Army . State/EPA  Repair is No No
well casings showing ' scheduled for
signs of corrosion. i completion
during April
2002
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Table 9.2: Proposed Changes to the Long-term Groundwater Monitoring Program

Current Proposed
Monitoring Monitoring
Well Well Use _, Frequency*  Frequency
3-2600-037 .. - Domestic/Municipal Water Supply  Semiannually Annually
3-2603-01 Domestic/Municipal Vi:/;afeerfupply Semiannually Annually
3-2702-05 (Replaced 3-2702-04) Monitoring ' ’ Semiannually  _Annually
3-2703-02(Replaced 3-2703-01) Irrigation - Semiannually _Annually
3-2800-03 ' . Domestic/Municipal V:»/éié;'Supply Semiannually Annually
3-2803-01 Industrial® N : Quarterly Quarterly
3-2803-05 [rrigation/Municipal Quarterly Quarterly
3-2803-07 B Irrigation/Municipal N ~ Quarterly Semiannually
3-2859-01 Domestic/Municipal Water Supply  Semiannually Annually
3-2901-01(Shaft Monitoring Well) ~ Monitoring 7 Quarterly Annually
3-2901-02 (Supply Well 1) Domestic/Municipal Water Supply ~ Quarterly Semiannually
3-2901-03 (Supply Well 2) Domestic/Municipal Water Supply  Quarterly Semiannually
3-2901-04 (Supply Well 3) Domestic/Municipal Water Supply ~ Quarterly Semiannually
3-2901-10 (Supply Well 4) Domestic/Municipal Water Supply Quarterly Quarterly
3-2901-11 (Replaced 3-2901-08) ~ Domestic/Municipal Water Supply ~ Semiannually Annually
3-2901-12 ' - Domestic/Municipal Water Supply ~ Semiannually Annually
3-2901-13 (MW 1-1) Monitoring ’ o Quarterly Semiannually
3-2902-01 Domestic/Municipal Water Supply ~ Semiannually Annually
3-3100-02 Domestic/Municipal Water Supply Semiannually Annually
3-3102-02 Irrigation Semiannually  Annually
3-3103-01 Irrigation Semiannually  Annually
3-3203-02 - - Irrigation __ Semiannually  Annually
3-2900-02 (MW-2-1) Monitoring Quarterly Quarterly
3-2903-01 (MW-2-2) Monitoring Semiannually  Annually
3-2902-03 (MW-2-3) Monitoring ) Quarterly Quarterly
3-2801-02 (MW-2-4) Monitoring " Quarterly Quarterly
3-2959-01 (MW-2-5) Monitoring _ Quarterly Semiannually
3-2802-01 (MW-2-6) Monitoring Quarterly Semiannually
3-3004-01 (MW 4-1) Monitoring Semiannually  Semiannually
3-3004-05 (MW-4-2A) Monitoring Semiannually Annually
3-3004-03 MW 4-3) Monitoring Semiannually  Semiannually
3-3004-04 (MW-4-4) Monitoring Semiannually  Semiannually

Italic type indicates that groundwater from the well has shown detections of trichloroethene (TCE) or carbon
tetrachloride (CCl,) greater than 2.5 micrograms per liter (ug/l) during the period from 1996 to 2001. Bold
italic type indicates that TCE or CCl, detections greater than 2.5 ug/l have occurred during the period from

1999 to 2001.

Well use for Well 3-2803-01 should be changed from the current Domest

Industrial.
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10.0 PROTECTIVENESS STATEMENTS

Based on the findings of the five-year review process, the remedies for OU 2 and OU 4 have been
evaluated and recommendations and follow-up actions have been identified. Based on the

implementation of these measures, protectiveness statements are made below for each OU.

10.1 Effectiveness of Current Measures for Operable Unit 2

The primary RAO for the OU 2 implemented remedy was to protect human health and the environment
by limiting contact with groundwater exceeding the MCLs. Human health is protected by the air strippers
installed on wells with contaminated groundwater (the four Schofield Barracks Supply Wells and Del
Monte Well 3-2803-05). The treatment systems are fully operational and functional and treat
groundwater to remove contaminants to levels an order of magnitude below MCLs. Results from the
monitoring well network show that the plume is not migrating downgradient and should not impact
additional wells. The Army will continue to maintain and operate the treatment systems and the
monitoring well network until TCE and CCly MCLs are achieved in groundwater, and will respond to any
unforeseen increases in TCE levels downgradient of Schofield Barracks. Therefore, the remedy is

effective and protective.

10.2 Effectiveness of Current Measures for Operable Unit 4

The primary RAO of the implemented remedy was to protect human health and the environment by
limiting direct contact with the Former Landfill contents and by restricting surface-water infiltration
through the landfill. Construction and implementation of the landfill cover met the first half of the RAO
by limiting direct contact with the Former Landfill contents. Continued repair and maintenance of the
OU 4 remedy will continue to comply with the second half of the RAO by restricting surface-water

infiltration through the landfill. Therefore, the remedy is effective and protective.
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11.0 NEXT REVIEW

The next review for Schofield Barracks OU 2 Groundwater and QU4 Former Landfill is scheduled to

take place in five years, by March 2007.
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12.0 ACRONYMS AND ABBREVIATIONS

Micrograms per liter
Applicable or Relevant and Appropriate Requirements

U.S. Department of the Army

. Alir Stripper Treatment System

Below ground surface

~ Carton tetrachloride

Comprehensive Environmental Response, Compensation, and Liability Act of
1980 ' '

Code of Federal Regulations
Conlaminant of Concern
Cement Rubble Masonry ~ = =~

Clean Water Act

Defense Environmental Restoration Program
U.S. Department of Defense

Department of Health

Hawaii Department of Natural Resources, Division of Water and Land
Development

U.S. Army Directorate of Public Works
United States Environmental Protection Agency
Federal Facility Agreement

Feasibility Study

- Hawaii Administrative Rules

. Harding ESE, Inc.

Hawaii Code

Harding Lawson Associates

Harding ESE 121



Acronyms and Abbreviations

HRS Hawaii Revised Statutes

IRP Installation Restoration Program ‘
LEL Lower Explosive Limit

MCL Maximum Contaminant Level
MCLG Maximum Contaminant Level Goals
mm Millimeter

ms} Mean sea level

MSWLF Municipal Solid Waste Landfill
MTBE Methyl Tert Butyl Ether

Navy U.S. Department of the Navy

NCP National Contingency Plan

NPDES National Polluant Discharge Elimination System
NPL National Priorities List

O&M Operations and Maintenance

OE Ordnance explosives

8]8] Operable Unit

PA Preliminary Assessment

PCE Tetrachloroethene

ppb Parts per billion

RAO Remedial Action Objective

RI Remedial Investigation

ROD Record of Decision

Schofield Barracks Schofield Army Barracks, Island of Oahu, Hawaii

SDWA Safe Drinking Water Act

SI Site investigation

SVE Sotl Vapor Extraction ‘
12-2 Harding ESE 53744 06.01
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Acronyms and Abbreviations

SvVoC ‘ “Semivolatile Organic Compound
O TBC To Be Considered
TaAMC Tripler Army Medical Center
TCE o ~ Trichloroethene
USAEC ) United States Army Environmental Center
USATHAMA U.S. Army Toxic and Hazardous Materials Agency
usc United States Code
UXxo Unexploded Ordnance -~ - ~—
voCc - Volatile Organic Compound
WTP Water treatment plant R
o
o
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Appendix A

0 OPERABLE UNIT 2 SCHOFIELD BARRACKS WATER TREATMENT SYSTEM
DESCRIPTION



e’

A. SYSTEM DESCRIPTIONS

This section describes the overall treatment plant and its
subsystems with respect to design parameters, operations,
and maintenance.

The general plant description considers the overall water
treatment plant, its major design considerations, and
systems.

"More detailed descriptions of the component svstems follow.

1. GENERAL PLANT DESCRIPTION

The Schofield Barracks Water Treatment Plant (WTP) is de-
signed to remove trichloroethylene (TCE) and minor amounts
of tetrachloroethylene (PCE) from the well water by air-
stripping (A/S) treatment. Facilities exist to chlorinate
the well water before treatment and chlorine and fluoride
are added to the water after treatment. A clear well (CW)
provides chlorine contact time, and clear-well pumps deliver
the treated water to the distribution mains.

Major plant design criteria are as follows:

Design flowrate 8 mgd (5,556 gpm)

Maximum flowrate 10 mgd (6,945 gpm)

Number cf A/S towers Five (one is standby)

TCE removal efficiency
with four towers

operating at the ’ :
design flowrate 97.2 percent

Design influent TCE

concentration 35 ppb
Calculated effluent
TCE concentration 0.98 ppb

Tower height 29 feet (top to be less

than H-2 freeway adjacent
to the site)

Clear-well capacity 200,000 gallons

Number of CW pumps
Total capacity--CW pumps

CW pump head

SeMANUAL/003/1 A-1

Five
10 mad

210 feet
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Deep-Well Pumps

Number installed
Number operational
Number on standby
Rated flow/unit

Approximate head
(as modified for the WTP)

Motor horsepower

Chlorination System

150-1b gas cylinders
Feed rate at 10 mgd

Chlorine residual range

Four
Three
One

2,000 gpm

640 feet (277 psi)

400 bhp

Two
42 1b/day

0.2 to 0.5 ppm

The existing chlorine system is retained to
chlorinate the well water before A/S treatment.

Fluoridation System

Chemical form
Feed rate at 10 mgd

Fluoride range

Sodium fluoride
84 lb/day

0.6 to 0.8 ppm

Figure A-1 is a treatment area plan showing the arrangement
of major components and Figure A-2 is a plant operations
flow diagram identifying pumps, piping, valves, the towers,
and other treatment system components. The legend lists the
identification and description of the plant components shown
in this figure.

2. PLANT SYSTEMS

The treatment plant consists of several major svstems as
described in this section.

a. Deep-Well Pumps and Header

The four deep-well pumps are located in two underground gal-
leries approximately 565 feet below, and 1,000 feet east of,
the treatment site. Access to the deep-well galleries is by
a cable-operated railcar through an inclined tunnel with its
upper portal in the deep-well house.
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Three of the existing pumps (No. 2, 3, and 4) were replaced
with new vertical turbine pumps during the treatment plant
project. (Pump No. 1 is scheduled for replacement on a
separate project.) The new pumps have a lower discharge
pressure than the original units because they pump water
only to the top of the towers and not into the pressurized
distribution mains. The existing piping and valving and the
500-hp motors and controls were reused. The Byron Jackson
O&M manual for the new units contains details on the pump
construction, installation, operation, servicing,
maintenance, and performance. Pump curves are included in
the vendor's manual. Design point performance
characteristics are:

Design flow 2,000 gpm

Design head 640 feet
Efficiency at design point 81 percent

Shutoff head 1,100 feet--approx.
Brake hp at design point 400 bhp

Groundwater elevation is approximately 15 feet below the
gallery floor level, and the pump suction screens are at
about 33 to 35 feet below the pump mounting plates.

Each pump delivers its output through a control valve, shut-
off valve, and header into the main deep-well header that
brings the water to the ground surface. An orifice flow-
meter, chlorine addition point, shutoff valve, and check
valve were retained in the existing deep-well header piping.

Operation of the deep-well pumps remains essentially un-
changed with the addition of the WTP. The operator starts
and stops pumps manually. A deep-well pump shutdown circuit
was added on the WTP project and will segquentially stop
deep-well pumps by a manual control or automatically in the
event of a malfunction at the WTP that might jeopardize
treated water quality or be leading to a clear-well over-
flow. This automatic shutdown feature is described more
fully under the plant instrumentation and control system
(A.2.73).

b. Yard Piping and Valving

This system consists of the main line and buried piping and
valves that interconnect the deep-well pump header to the
treatment plant and the treated water mains to the east
range and base distribution headers. Valved stubouts are
provided for future additional treatment facilities, if
needed.

The valves in the yard system and their functions and normal
positions are shown in Table A-1.
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During the startup of the WTP and before changeover of the
last deep-well pump, this yard valving provided the flexi-
bility to deliver water to the new WTP and distribution

system at the same time.

With the lower pressure now avail-

able at the ground surface, water can be delivered only to
the treatment system or directly to the clear well. Pumping
into the higher pressure distribution mains is now accom-
plished by the clear-well pumps. '

Table A-1
YARD VALVING
Normal
Valve Function Operation
vV C Treated water shutoff ¢ Open
base -
vV D Treated water shutoff to Open
east range
V E Deep-well header shutoff Open
vV F Deep-well header/base Closed
cross—connect
vV G Deep-well header/east range Closed
cross-—-connect
V H Deep-well header shutoff Open
Vv J Base shutoff Open
vV K East range--12-inch shutoff Open
vV X Future treatment stubout Closed
VvV Yy Future treatment stubout Closed
c. Treatment Piping, Valving, and Fans

This system consists of the tower inlet and outlet head-
ers in the pipe trench; plant flowmeter; the tower riser

valve and flowmeter; the tower effluent piping
the washdown piping and valving at each tower;
on the inlet header, outlet header, and outlet

tower; and the air supply blower to each tower

trols.
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The WTP flowmeter (FM) is a 24-inch in-line Sparling flow-
meter with a direct reading. integrator and transmitter into
instrument and control (I/C) loop 100--plant influent flow
(see Section A.2.J, Plant Instrumentation and Controls, for
I/C details).

The influent header valve (VA) is used to shut off all flow
to the influent header such as when maintenance is reguired
on the influent header or when bypass flow to the clear well
is required. VA should remain open at all other times.

The tower riser valves (Vi-1 through V5-1) control the flow
of well water into the respective towers and are to be ad-
justed so that approximately equal flows are delivered to
each operating tower.

It is important to avoid zero flow on the deep-well pumps by
always having a flow path for operating deep-well pumps.

For example, the valving sequence for establishing bypass
flow to the clear well through VB requires that VB be cpened
first, then the tower riser valves or header shutoff valve
closed to maintain the pump flow during the diversion.

The tower effluent valves (V1-2 through V5-2) are used to
isolate the tower from the effluent header during packing
washdown. These valves should remain open except when using
the packing washdown procedure.

The tower effluent Piping includes a P-trap to prevent air
loss from the tower air plenum into the discharge header.

An overflow is also provided to prevent water Irom rising
into the blower ducting in the event of a higher-than-normal
tower water flowrate or restricted effluent flow path. Over-
flow water is directed to the pipe trench and sump, from
which it is pumped to the sewer.

Valves V1-3 through V5-3 and vi-4 through V5-4 are the tower
washdown outlet and inlet valves, respectively, to be opened
©n one tower at a time when that tower is being treated by
the washdown system.

Sample valves SA-1 through SA-5 and SA-I and SA-O provide
water samples from each tower's output, the well water input,
and the combined treated output before the clear well.

Air is supplied to each tower by an individual blower-silencer
unit located on the pad, on the east side of the towers.

The silencer unit reduces the noise generated by the blower.
Each blower unit is designed to the following criteria:

Motor horsepower 10 hp
Air flowrate 11,000 scfm
Total pressure 4-inch water column
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Each blower has a pedestal-mounted safety switch on the south
side of the unit used for maintenance lockout purposes and

an ON-OFF pushbutton control station located in a pedestal-
mounted control box near the pipe trench. These control
boxes also house the flowmeters for the tower risers.

Blower pushbutton controls and riser flowmeters for the
towers are located on the pedestal-mounted boxes as follows:

Tower Control Box Location
PT1 and PT2 Between PT1 and PT2
PT3 and PT4 Between PT3 and PT4

PT5 South of PT5

The tower riser valves (V1-1 through V5-1) are used to dis-
tribute the well water flow approximately equally to the
operating towers as indicated by the riser flowmeters. The
riser flowmeters should therefore be calibrated to indicate
about the same readings for the same actual flowrate. An
adjustment procedure is included in Section C, Operating
Instructions.

d. Packed Towers

Five air stripping towers are provided. Each tower shell is
constructed of fiberglass reinforced plastic (FRP), 12 feet
in diameter and 29 feet in overall height.

The towers and their packing are designed to provide a large
area of contact between the well water and the flow of air
through the plastic packing. Well water is delivered by the
external riser to near the top of the tower and is distrib-
uted evenly over the top surface of the packing by a main
header and several laterals with multiple orifices. As the
water falls by gravity to the base of the tower, it is broken
by the packing into many small drops and streams with a large
surface area. '

Air is forced upward through the packing bed by the blower.
The action of the airflow past the large surface area of
water removes the volatile TCE and PCE from the water and
discharges the contaminants into the atmosphere through the
stacks on top of the tower. A low-range pressure switch is
actuated by the plenum air pressure and signals the loss of
air to the process control computer.

The concentration of PCE in the well water was measured to
be below the action level in the early tests. The WTP will
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remove the PCE with very nearly the same efficiencv as for
TCE, thereby reducing the resulting PCE to very low levels
in the treated water. TCE is therefore considered the pri-
mary contaminant of concern in this manual.

At the design conditions of 35-ppb TCE in the well water, an
8-mgd flowrate, and complete stripping, the air emission
would contain approximately 2.3 pounds of TCE a day.

The State of Hawaii Department of Health found that "Levels
of TCE to be emitted by the stripping towers are within the
existing ambient air levels for urban areas in the United
States... and no air permits shall be required™ (Appendix 1).

The removal efficiency (ratio of volatile compound removed
to that in the incoming well water) depends primarily on the
packing selection, depth of packing, and the water and air
flowrates.

The packing material is Jaeger TriPacks~-3~1/2 inches. The
packing depth is 17-1/2 feet.

Other design criteria for the A/S system are as follows:

Design system flowrate 8 mgd, four towers
Maximum system flowrate 10 mgd, five towers
Minimum system flowrate 2 mgd

Design water temperature 55°F

TCE removal at design flow 97.2 percent
Hydraulic loading rate/tower 12.4 gpm/sf

Air flowrate/tower 11,000 scfm

Design influent TCE 35 ppb

Figure A-3 shows the design point and estimates of actual
removal efficiency per tower over a flow range bracketing
the design water flowrate at 11,000-scfm airflow. During
startup tests, the well water TCE was measured to be in the
range of 29.5 to 47.4 ppb. The treated water TCE concen-
tration was less than 0.5 ppb, the analytical detection
limit. This is eqguivalent to TCE removal efficiencies
greater than 98.4 to 98.9 percent over the five towers. A
removal efficiency of 98.6 percent is used in this manual to
illustrate expected performance. Additional laboratory data
on water samples can be used to adjust this estimate as they
are obtained.

The maximum individual tower flow should be controlled to be
below the rate at which overflow occurs to avoid potential
flooding of the fan ducting. This flowrate can be deter-
mined by field tests.

The minimum flow to & tower should be controlled to be not
less than about 350 gpm. This flowrate represents a
A~-0Q
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reasonably well-balanced flow between five towers operating
with one deep-well pump and results in near-optimum treat-
ment efficiency.

Estimated tower performance as a function of airflow is
shown in Figure A-4. This figqure shows that the stripping
efficiency is relatively insensitive to airflow changes near
the design point. A reduction in airflow would reduce fan
horsepower requirements and energy costs, but should be con-
sidered only after analyses of the well water over several
months show that the contamination level is not likely to
increase. '

Reduced air flow should not be below about 6,000 scfm to
maintain an adequate air-to-water ratio in the tower. This
change would probably require changing blower sheaves,
belts, and the plenum pressure switches and would provide
the maximum energy cost saving.

e. Treatment Bypass

Valves VB and VA located in the pipigg trench provide the
ability to direct the well water into the clear well, by-
passing the A/S treatment system.

To establish well water flow through the bypass, it is im-~
portant that operating deep-well pump flow not go to zero.
Valving should therefore open the bypass valve (VB) first,
then close the individual tower riser valves or VA, if
needed, to isolate the tower influent header.

Strict administrative controls should be used over the oper-
ation of VA and VB. W& RECOMMEND LOCKING VA OPEN AND LOCK-
ING VB CLOSED. Also, a tag should be placed on both VA and
VB stating the following:

"l. When valving from treatment operation to bypass oper-
ation, OPEN the Bypass Valve VB first and then close
the treatment riser valves, V1-1 through V5-1 or VA.

2. When valving from bypass operation to treatment oper-
ation, OPEN the treatment riser valves V1-1 through
V5-~1, the tower effluent valves V1-2 through v5-2 axp
VA first, then close the Bypass Valve, VB."

€~
L .

Piping Trench and Sump Pumps

The piping trench along the towers houses the A/S system
piping and serves to collect washdown water, minor piping
leakage, tower overflows, and drainage from the wash tank.
The floor of the trench slopes to a sump at its south end
where two vertical centrifugal 1.5-hp, 100-gpm sump pumps
deliver collected wastewater to a sewer manhole about

SeMANUAL/003/¢8 A-11



TCE Removal — %

Startup
100 Data —
| !
' ;
Design
Point
g5
S0
é
85 : ;
0 5000 10,000 15,000
Tower Air Flow —~ SCFM
FIGURE A-4

Estimated TCE Removal vs
Tower Air Fiow



90 feet north of the northern edge of the tower base. The
Sewer system then conveys the wastewater to a treatment
pPlant on Wheeler AFB.

Controls monitor the sump water level and pump status, dis-
play pump status, and alarms at the PCP if a high water
level is reached in the sump.

g. Clear Well and Clear-Well Pumps

The in-ground concrete clear well provides approximately
'200,000-gallon capacity at a water level of 13-1/3 feet. It
is designed for plug flow to give chlorine contact time of
about 1/2 hour or greater and serves as a wet well or sump
for the five clear-well discharge pumps (PC-1 through PC-5).

Each of the vertical turbine clear-well pumps is driven by a
100-hp motor and is designed to produce 1,400 gpm at a total
head of 210 feet of water. (Performance curves are in the
Byron Jackson vendor's manual,)

Clear-well water level is monitored by a low-level displace-
ment switch (LSLL-300) set to shut down all operating clear-
well pumps before a decreasing water level would uncover the
pump suction strainers and possibly cause damage to the
pumps. L

Clear-well water level is also monitored by a level element
and transmitter with an indicator on the PCP and with several

set points for CwW pump control and level alarms through the
PCC.

Figure A-5 shows the set points for pump ON signals as the
water level rises and pump OFF signals as the water level
falls.

For example, consider that the clear-well pumps are off and
are set up properly for automatic operation as controlled by
clear-well level, that all deep-well pumps are initially
off, 'and that the clear-well level is below the 8~-foot level.
A deep-well pump is then started by an operator to meet Ssys-—
tem demands. It delivers approximately 1,900 gpm to the A/S
towers, which flow into the clear well. With no clear-well
pumps operating and this inflow rate, the water level will
rise at about 1.5 inches per minute (about 8 minutes per
foot). When the "on" level for the lead pump is reached
(9.25 feet), the lead pump will start and deliver approxi-
mately 1,400 gpm from the clear well into the distribution

system. (The actual flowrate may vary from this nominal
value because of the back pressure in the distribution
header.) At a 1,400-gpm outflow rate, the clear-well level

will continue to rise at a slower rate with a net inflow
rate of about 500 gpm (1,900 - 1,400 = 500 gpm). The tine

-1
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for a 1-foot rise will be about 30 minutes at this rate, and
the "on" level of 10~1/4 feet for the first lag pump will be
reached in about 30 minutes. With the second clear-well
pump operating at approximately 1,400 gpm, the total outflow
will be about 2,800 gpm--900 gpm more than the inflow. The
clear-well level will therefore decrease. At the net out-
flow of 900 gpm, the first lag pump will operate until the
level decreases to 9 feet. For the 1-1/4-foot decrease from
its "on" level of 10-1/4 feet to the "off" level of 9 feet,
at a net outflow of 900 gpm, the first lag pump will operate

.for about 21 minutes. As long as a single deep-well pump is

ON and delivering 1,900 gpm, the lead clear-well pump will
operate continuously, and the first lag pump will cycle ON
and OFF at about 38 minutes off and 21 minutes on.

The actual times will vary from these because actual inflow
and outflow rates will be different from the values used in
this example. These estimates are based on 1 foot of
clear~well water level containing 15,035 gallons and the
calculation:

Minutes for a 1-foot change = - 15,035 gallons/ft
(net flow) gallons/min

For two or more deep-~well pumps operating, the clear-well
level will rise, and more clear-well pumps will operate con-
tinuously. The pump that cycles will therefore have higher
level set points--that is, be the second or third lag pump.

The clear-well pump sequence selector switch on the PCP sets
up different lead, lag, and standby pumps for each position
as follows:

Lead First Second Third
Switch Pump Lag Lag Lag Standby
Position Lead Pump Pump Pump Pump
1 1 2 3 4 5
2 2 3 4 5 1
3 3 4 5 1 2
4 4 5 1. 2 3
5 5 1 2 3 4

The "standby" pump does NOT start automatically as a fourth
lag pump. TIts purpose is to take over for a "failed" unit
when that occurs.

The clear-well level instrumentation also provides a clear-
well high level alarm on the PCP and a high-high level shut-

SeMANUAL/003/10 A-15



down signal to the deep~well pumps to avoid an impending
clear-well overflow.

In the event, however, that clear-well water does continue
to rise above the deep-well pump shutdown level, overflow
will occur at a level of about 19-1/2 feet through the four
overflow pipes located at the north end of the clear well
and may also occur elsewhere, such as around the two ‘hatch
covers. Overflow water drains to the runoff collection
ditch north of the treatment plant and is conducted to a

.storm drainage ditch and storm sewer manhole outside the

site fence and west of the site entrance road.

Each clear-well pump discharges into the distribution header
through a check valve and manually operated shutoff valve.
The shutoff valve, which is normally open, provides for
maintenance work on the discharge piping of a pump without
shutting down the distribution header. The check valve pre-
vents backflow when a pump is not running. A pump bypass
control valve (see ClaVal manual) is connected to the side
outlet of a tee between the pump discharge and the check
valve. 1Its discharge is directed back to the clear well
when the valve is open.

The purpose of the pump bypass control valve is to reduce
hydraulic surges on the distribution system when a clear-
well pump is started or stopped. The operation of the pump
bypass control valve system is controlled by electrical cir-
cuitry in each pump's starter section in the MCC and by a
limit switch on the bypass valve. Operation may be by ei-
ther the manual switch on the MCC or by the water level in
the clear well. The description that follows assumes that
the pump is set up to operate as described by the vendor,
clear-well water level is above the low-low shutdown level
and power is on to the MCC starter.

The pump-control valve operating cycle in AUTO is as
follows:

o With the pump "OFF," the check valve will be
closed with distribution system pressure on the
header side and atmospheric pressure on the pump
side. The pump bypass control valve will be fully
open.

o When the clear-well level rises to the ON level,
the pump will start through its reduced-voltage
and then full-voltage cycles. The initial pump
flow will be through the bypass control valve back
into the clear well.
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e The bypass control valve will then close slowly,
gradually increasing the pressure on the pump side
of the check valve.

o When the pressure on the pump side of the check
valve is slightly greater than the distribution
system pressure, the check valve will open--at
about zero flowrate, resulting in essentially no
surge on the discharge line.

o As the bypass control valve continues to close,
flow is established into the distribution header
and stopped through the bypass valve.

The operating condition of the pump control valve components
is therefore:

Pump On

Bypass control valve Closed
Check valve Open

Flow To system

This condition continues until an "OFF" signal is received.

o} Upon receipt of a pump "OFF" signal, the pump con-
tinues to operate, and the bypass control valve
begins to open, slowly directing an increasing
flow back to the clear well.

o When the flow through the check valve is essen-
tially zero (or very slightly in the reverse
direction), the check valve will close, stopping
flow to the system and resulting in essentially no
surge on the discharge line.

o When the bypass control valve is fully open, its
limit switch signals the pump to stop, completing
the start-stop cycle and returning the control
components to their original condition, ready for
the next START signal.

Two alarms are built into this circuitry.

o} A pump failure alarm will occur on startup in the
event that the pump's "run" contactor is not
closed within a preset time delay.

o A valve failure alarm will occur on startup in the
event that the bypass valve has not started its

travel to close within a preset time period.

When either of these events occurs, the corresponding alarm
on the PCP will sound, and the pump will be locked out. The
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standby pump will be automatically switched into the "failed"
pump's position and will start.

h. Chlorine and Fluoride Addition

These systems provide the facilities to feed these chemicals
into the treated water before the clear well. The chemical
injection ports are on the top of the north end of the A/sS
effluent header just before it turns to go to the clear
well. The chemical feed rooms are on the north side of the
clear-well control building.

Chlorine. A gaseous chlorine system is provided with two

150-pound cylinders on scales with an automatic changeover
valve. Chlorine feed rate is set on the PCP and is automat-
ically paced with the deep-well pump flow. Chlorine addition
is stopped completely when no deep-well pumps are on. A
low-chlorine pressure signal will sound an alarm, which is
considered a major malfunction because this condition could
result in unchlorinated water reaching the distribution sys-
tem. This condition will sound an alarm on the PCP and the
"major" alarm light comes on at the operator's console in

the wellhouse.

The chlorine feed room is isolated from other operating areas
and is equipped with a chlorine leak detector, motorized
damper, and exhaust fans.

The chlorinator vendor's manual contains additional details
and safety precautions to guide operations.

The ability to chlorinate well water during "Bypass" opera-
tion and to prechlorinate well water before treatment in the
towers was retained through the chlorine system adjacent to
the operations building.

Fluoride. The fluoride addition system provides the facil-

ities for preparing a saturated fluoride solution from dry,
granular sodium fluoride and injecting it into the treated
water with a positive displacement feed pump. The dose is
set on the PCP, and the solution feed rate is flow paced
with plant flow. The feeder is stopped when no deep-well
pumps are on.

If the feed pump does not start within a preset time delay
after receiving a start signal, an alarm sounds on the PCP,
and the "minor" alarm light comes on at the Operator's con-
sole in the wellhouse. :

i. Tower Washdown

This system consists of a 1,900-gallon FRP wash tank, wash
pump, controls, water level instrumentation, and piping and
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valving for draining the tank and connecting it to the re-
circulation headers in the pipe trench. :

For chlorine treatment, the tower to be treated is shut down
and isolated from the influent and effluent headers. The
.wash tank is filled with service water. Household bleach is
then added to give a chlorine solution of 80 to 100 ppm.
The system valving is lined out to recirculate the wash tank
solution through the tower when the wash pump is started.
Approximately 500 gpm will recirculate through the system as
long as the pump is on. The solution will drain back to the
wash tank when the bpump is stopped. The wash tank is then
drained to the sump and the chlorine solution pumped to the
seéwer. The tank is refilled and the tower rinsed down with
clean water and drained to the wash tank, and the rinse,
~drain, pump-out cycle is repeated until the chlorine
residual in the tower effluent is considered suitable for
valving into the clear well (for example, a residual of
0.5 ppm or less).

Given the quality of the well water, mineral deposits on the
pPacking are not considered likely. The materials of con-
Struction of the washdown System are designed for a mild
hydrochloric acig (5 percent), however, so that an acid
washdown could be performed, if needed. Note that disposal
of a waste acid solution may require neutralization such as

bR Plant Instrumentation and Controls (I/C)

The WTP instrumentation and control system consists of a
number of operator controls and process sensing devices
located throughout the plant, a process control computer
(PCC) located in the pump control panel (PCP) enclosure in
the clear-well pump building, and status lights located on
the operator's panel in the wellhouse.

This section of the manual describes the function ana io—
cation of the I/C components used by a plant operator.
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Details of the I/C design and PCC programming are contained
in the plant drawings, specifications, and vendor's manual.

The plant I/C functions are identified as "loops" and are
shown schematically on the process and instrumentation dia-
gram of Figure A-6. The panel layout and parts identifi-
cation for the PCP and tower controls are shown in

Figure A-7.

In the following loop descriptions, the instrumentation
device identification symbols, as shown on the process and
instrumentation diagram {(Figure A6) are referenced in
parentheses.

See also Volume 6~-Instruments and Controls for additional
details of the I/C system.

100 Loop--Plant Flow. The WTP flowmeter (FT100) is located
at the south end of the pipe trench in the influent header.
It has a flow register that shows the total volume of water
delivered to the treatment plant. The flowrate is trans-
mitted to the recorder (FIR100) on the PCP in the clear-well
pump building and is also used to flow-pace the chlorine and
fluoride addition systems.

200 Series Loops--Tower Blower Controls. A blower safety
switch is pedestal mounted just south of each blower unit
(Bl through B5). This switch is used to isolate the motor
from the electrical supply for maintenance purposes and must
be in the ON position for the blower to operate.

The blower ON-OFF controls are pushbuttons (HS211 through
HS215) mounted on the pedestal-mounted panels located near
the pipe trench, as follows:

Tower 1 between tower 1 and 2--north side
Tower 2 between tower 1 and Z--south side
Tower 3 between tower 3 and 4--north side
Tower 4 between tower 3 and 4--south side
Tower 5 south of tower 5

When a blower is "ON," an indicator light (QL211 through
QL.215) on the PCP comes on. .

A blower failure is sensed by a pressure switch (PSL211
through PSL215) connected to the tower air plenum. In nor-
mal operation this pressure will be slightly above atmos-
pheric pressure to force the airflow through the packing and
out of the tower. If the airflow stops for any reason, the
plenum pressure decreases to atmospheric and the switch
signals the control system to sound the fan failure annun—
ciator (QAZ1ll through QA215) (light the "major" alarm light
on the operator's console) and to shut down the operating
deep-well pumps in sequence. This shutdown action is taken
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to limit the delivery of untreated well water into the dig-
tribution system.

300 Series Loops~-Clear-Well Level and Pump Controls. Two
separate level sensors are used on the clear-well water level.
They are located in the clear well behind the fluoride addi-
tion room.

One sensor provides the signal for the clear-well pump con-
trols, the level indicator on the PCP (LI300), and the high
level alarms (LAHH300). The transmitter (LT300) for this
sensor displays the water level in percent of full scale
(16 feet). :

The other level sensor (LSLL300) is a switch separate from
the PCP, used to shut down any operating clear-well pumps at
its low level set point and thereby protect the pumps from
possible damage if they were to run dry or cavitate.

The operation of the clear-well pumps under automatic con-
trol by the level signal is described under Section A.2.qg,
Clear Well and Clear-well Pumps.

The pump control HAND-OFF-AUTO switches (HS321 through HS325)
are located on the MCC. The sequence selector switch ON
indicator lights (QL321 through QL325) and valve and pump
failure annunciators (QA331 through QA335 and QA321 through
QA325) are on the PCP,

400 Series Loops--Chlorine System. The chlorine system in-
strumentation is located in the chlorine room and provides
for flow pacing (FFC400}; a low~chlorine pressure switch
(PAL400), which signals an annunciator on the PCP and shuts
down the deep-well pumps; and chlorine leak detection
(AAH400), which sounds an annunciator on the PCP {QA400) ,
sounds a warning horn, and actuates exhaust blowers and a
motor-operated damper on the north wall of the chlorine
room.

A chlorine eductor control switch (HS400) (OPEN-CLOSE-
AUTOMATIC) is located on the PCP and controls the solenoid
valve (FV400) supplying service water to the chlorine educ—
tor. The chlorine solution is delivered to the injection
point on the treated water header at the north end of the
pipe trench. 1In the AUTOMATIC position, the solenoid valve
closes when plant flow is less than 1,000 gpm (no deep-well
pumps on}. Details of the chlorine equipment are in the
vendors' manuals.

500 Series Loops--Fluoride System. The fluoride system
plant instrumentation and controls provide for flow-paced
(FFC500) injection of a fluoride solution, a feed punmp
control switch (HS500) on the PCP, and a pump failure
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annunciator (QA500) on the PCP. Instruments and controls
supplied with the vendor's equipment provide for automatic
fluoride solution preparation and feed pump control. Refer
to the Wallace and Tierman manuals for details.

600 Series Loops--Tower Washdown System. The I/C components
for this system consist of the wash tank level switches
(LSL600 and LSH600), which signal a high level on a PCP
annunciator and a low level shutdown of the wash pump (PW).
The pump ON-OFF control station is at the pump, and an
indicator light (QL600) is 1it on the PCP when the pump is
running. The approximate flowrate being pumped is indicated
by the tower riser flowmeter (FI201 through FI205) on the
tower being treated.

700 Series Loop-—Pipe Trench Sump Pumps. Level switches

(LSL700, LSM700, LSH700 and LSHH700) in the sump at the
south end of the pipe trench are designed to control the
operation of the two sump pumps (PS-1 and PS-2) through a
local control unit (LP700). An annunciator on the PCP
sounds in the event of a high-high level in the sump, and an
indicator light (QL700) on the PCP shows that a sump pump is
running.

800 Series Loops--Annunciators and Plant Alarms (Figure A-7).

Individual annunciators are described undec the plant sys-
tems. The annunciator panel controls are located on the PCP
and consist of TEST, RESET, and ACKNOWLEDGE pushbutton
switches (HS800).

The TEST switch illuminates all of the visual indicators
when it is pushed.

When a plant function exceeds its annunciator set point, the
corresponding annunciator panel light flashes on and off and
the alarm horn sounds. By pushing the ACKNOWLEDGE pushbut-
ton, the horn is silenced, and the lighted panel changes to
STEADY-ON. After the plant function returns to its normal
range, pushing the RESET pushbutton will turn off the panel
light. Operating the RESET button will not turn the light
off if the alarm condition still exists.

Plant alarm conditions are classifiediinto three groups as
follows:

Major Alarms

Tower Blower Failure--loss of tower airflow and
therefore a loss of treatment on the affected
tower

Clear-Well High-High Level--impending overflow

No Clear-Well Pump Selected--clear~well pumps not
properly set to pump out of the clear well;
impending overflow
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Chlorine Leak--low or lost chlorine addition to
treated water

Chlorinator Low Pressure--loss of chlorine
addition to treated water

Occurrence of any of these alarms lights the major
alarm indicator light on the operator's panel in the
deep-well house and requires immediate attention.

PCC Failure Alarm

PCC failure is detected by the loss of a normally con-
tinuously energized output. This condition will shut
down the entire deep-well and treatment system,is
annunciated on the PCP, and lights the PCC failure
alarm light at the operator's panel in the deep-well
house.

Minor Alarms

All other annunciated conditions on the PCP are con-
sidered to be minor alarms and light the minor alarm
light on the operator's panel in the deep-well house.
These conditions require operator attention, but not
necessarily as quickly as for the major and PCC failure
alarms.

900 Series Loops--Deep-Well Pump Shutdown. The deep-well
pump (PD-1 through PD-4) shutdown interlock is controlled
through the NORMAL/BYPASS keylock selector switch {H5500) on
the PCP. 1In the NORMAL mode, the programmable controller
will initiate the deep-well pump shutdown. 1In the BYPASS
mode, the programmable controller's automatic shutdown
control is bypassed, allowing only manual shutdown of the
deep-well pumps at the PCP or at existing manual control
stations.

The BYPASS feature was included in the plant at the reguest
of the operators to provide flexibility of operations and
avoid a deep-well pump shutdown at their discretion.

Bypassing this feature could result in delivering untreated
water to the distribution system or overflowing the clear
well. Bypass operation should therefore be under strict
administrative controls and the switch returned to NORMAL
after any required BYPASS operation.

The interlock has an adjustable time delay so that the pump
shutdowns are staggered. The adjustable time delay period
is zero to 2 minutes for each pump. Once shut down, the
deep-well pumps are not allowed to restart until the condi-
tion that initiated the shutdown is corrected. A light on
the PCP (QL900) indicates deep-well pump shutdown.
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When in the NORMAL mode, the déép—well pump shutdown inter-
lock is initiated on any of the following conditions:

(1) Tower blower failure: If, under running con-
ditions, a tower blower (TSF211 through TSF215)
fails, the programmable controller will shut down
the operating deep-well pumps through the deep-
well pump shutdown interlock. When water flow
through the system stops (FSL100), the program-
mable controller will close the chlorine dilution
water valve (Fv400), shut down the chlorinator
(M400), and stop the fluoride feed pump (P500).
The clear-well booster pumps (PC-1 through PC-5)
continue to operate until the level in the clear
well reaches the programmed clear-well pump shut-
down levels. All other blowers in operation at
the time of the failure continue to operate until
they are manually stopped. The blower failure
cannot be reset until the STOP pushbutton of the
failed unit has been depressed.

A tower blower (Bl through B5) must be operating
to cause a system shutdown on failure. If a
blower fails when it is called to start, it will
not activate the system shutdown interlock.

(2) Controller failure: If the programmable control-
ler fails, the existing deep-well pumps (PD-1
through PD-4) will shut down through the deep-well
pump shutdown interlock. The rest of the system
will shut down automatically because of the fail-
ure of the programmable controller.

(3) No clear-well booster pump (PC-1 through PC-5)
selected: If the programmable controller senses
that there is no clear-well booster pump selected,
the following segquences occur:

(a) If the system is not in operation, the pro-
grammable controller will inhibit the exist-
ing deep-well pumps from starting through the
deep=well pump shutdown interlock until the
condition is corrected.

(b) If the system is in operation, the program-
mable controller will shut down the existing
deep-well pumps through the deep-well pump
shutdown interlock. When water flow through
the system stops, the programmable controller
will shut down the rest of the system as de-
scribed in the tower blower failure condition
with the exception that the clear-well booster
pumps are shut down and locked out by the PC
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until the failure condition is corrected and
the RESET pushbutton on the PCP has been
depressed.

(4) Clear-well high-high level: 1If a clear-well high-
high level (LSHH300) is detected {after an adjust-
able time delay), the programmable controller will
shut down the existing deep-well pumps through the
deep-well pump shutdown interlock. When water
flow through the system stops, the programmable
controller will shut down the rest of the system
as described in the tower blower failure condition.

(5) No tower blowers on: If the programmable control-
ler senses that there are no tower blowers (B1
through BS5) running, the programmable controller
will inhibit the deep-well pumps through the deep-
well pump shutdown interlock.

(6) Manual emergency shutdown: The EMERGENCY STOP
mushroom head pushbutton (HS900) on the PCP will
initiate a deep-well pump shutdown when depressed.
The manual shutdown operates in both NORMAL and
BYPASS deep-well pump shutdown modes. When
initiated, the deep-well pumps will be shut down
through the deep-well pump shutdown interlock.
Once the deep-well pump shutdown interlock has
been initiated, the programmable controller will
shut down the rest of the system as described in
the tower blower failure condition. The deep-well
pumps will not be allowed to restart until the
emergency shutdown RESET pushbutton (HSS900) has
been depressed.

Timer Counter Access Module. The timer counter access

module allows the operator to monitor the status of all
counters and timers in the PCC program. The unit also
allows the operator to change the preset values for timers
and counters.

Along with timers and counters the unit provides the
operator the ability to monitor and change PCC register
values.

k. Electrical System

Electrical power for the WTP is supplied by a primary
7,200-volt, three-phase overhead line at the plant sub-
station and is delivered through underground conduit to the
750~kVA, 7,200-480/277V pad-mounted transformer east of the
clear-well pump building. The secondary of the transformer
is connected to the main breaker and metering section (A) of
the MCC in the clear-well pump building (refer to vendor's
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data in Section 4). Voltage, current, demand, and kWh meters
are mounted on the metering panel (refer to Volume 4--
Electrical for vendor's data and to plant as-built drawings).

MCC Sections B, C, D, E, and F house the electrical controls
for the tower blowers and clear-well pumps; blower No. 1 and
clear-well pump No. 1 starters are in Section B, blower

No. 2 and clear-well pump starters in Section C, etc. Re-
duced voltage starters and power factor correcting capaci-
tors are used on the clear-well pump circuits. The clear-
well pump HAND--OFF-AUTO selector switch, RESET pushbutton,
and ON indicator light are on the face of the MCC panel.

The control relays for the pump bypass control valve cir-
cuits are inside each starter enclosure.

Sections G and H of the MCC house the starters for the wash
pump and vent fans, the circuit breaker feeding the sump
pump control panel, and the service transformer and circuit
breaker panel. :

l. Corrosion Protection System

The corrosion protection system is designed to protect the
buried fabricated steel clear-well discharge header from
potentially destructive corrosion. The system consists of
three vertical graphite anodes spaced along the header's
length and buried beside the clear-well building's north
sidewalk. The anodes are connected together, and the common
anode lead conductor is connected to the cathodic protection
rectifier mounted on the inside wall of the pump station.
The rectifier connection to the header Pipe is made at a
flanged pipe connection on the discharge piping of one of
the clear-well pumps.

In operation, the rectifier impresses a direct current on
the anode-header system, which protects the header.

A test station is also provided in the design with lead
wires connected on both sides of the flexible pipe coupling
joining the steel header and ductile iron,pipe. These leads
terminate on a terminal block in a flush housing located in
the asphalt paving near the southwest corner of the clear-
well building. The test station will be used by a corrosion
specialist to obtain electrical data on the buried piping,
which is needed to adjust the rectifier properly.

Other than maintaining power to the rectifier and routinely
recording its output, there are no operating or maintenance
requirements for the WTP staff. An experienced corrosion
control specialist with highly specialized test equipment
should adjust the system initially and check its performance
periodically. A contracted service is suggested.
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Appendix B

LIST OF DOCUNMENTS REVIEWED FOR FIVE-YEAR REVIEW PROCESS



APPENDIX B
List of Documents Reviewed—Operable Units 2 and 4

Operable Unit 2 Documents

Draft Final Operable Unit 2 Remedial Investigation Report, Schofield Army Barracks. April 2,
1996. HLA.

Final Feasibility Study Report for Operable Unit 2, Schofield Army Barracks, Island of Oahu,
Hawaii. February 1996. HLA.

Final Record of Decision for Operable Unit 2, Schofield Army Barracks, Island of Oahu, Hawaii.
August 12, 1996. HLA.

Final Operation and Maintenance and Long-Term Groundwater Monitoring Plan for Operable
Unit 2, Schofield Army Barracks, Island of Oahu, Hawaii. September 13, 1996.

Long-Term Groundwater Monitoring Report for Operable Unit 2 — August 2000, Schofield Army
.Barracks, Island of Oahu, Hawaii. November. HLA.

Final Long-Term Groundwater Monitoring Report for Operable Unit 2 — January to March 2001,
Schofield Army Barracks, Island of Oahu, Hawaii. May. HLA.

Long-Term Groundwater Monitoring Report for Operable Unit 2 — July to
September 2001, Schofield Army Barracks, Island of Oahu, Hawaii. November. HLA.

Long-Term Groundwater Monitoring Report for Operable Unit 2, July and August 1998,
Schofield Army Barracks, Island of Oahu, Hawaii. December. HLA.

Long-Term Groundwater Monitoring Report for Operable Unit 2, February 1999, Schofield
Army Barracks, Island of Oahu, Hawaii. May. HLA.

Long-Term Groundwater Monitoring Report for Operable Unit 2, August 1999, Schofield Army
Barracks, Island of Oahu, Hawaii. December. HLA.

Long-Term Groundwater Monitoring Report for Operable Unit 2, January to March 2000,
Schofield Army Barracks, Island of Oahu, Hawaii. July. HLA.

Operable Unit 4 Documents

Final Sampling and Analysis Plan for Operable Unit 4 Phase II Remedial Investigation and

Feasibility Study Field Program, Schofield Army Barracks, Island of Oahu, Hawaii, March 16,
1995. HLA.

Final Feasibility Study Report for Operable Unit 4, Schofield Army Barracks, Island of Oahu,
Hawaii. December 26, 1995. HLA.



Final Record of Decision for Operable Unit 4, Schofield Army Barracks, Island of Oahu, Hawaii.
July 12, 1996. HLA.

Final Operation and Maintenance and Long-Term Groundwater Monitoring Plan for Operable
Unit 4, Schofield Army Barracks, Island of Oahu, Hawaii. September 13, 1996. HLA.

Presumptive Remedy for CERCLA Municipal Landfill Sites. 1993. U.S. Environmental
Protection Agency (EPA).

Synopsis Completion of Work Plan for FY00 OMA Package A-103, Repair Landfill Cover,
Schofield Barracks, Oahu, Hawaii, May 18, 2001. Aylward Enterprises, Inc.

Remedial Action Report for Operable Unit 4, Former Landfill, Schofield Barracks, Island of
Oahu, Hawaii, August 21, 1998. HLA.

Operable Unit 4, Former Landfill Post-Closure Inspection Report, Schofield Barracks, Island of
Oahu, Hawaii, October 26, 1998. Schofield Barracks Directorate of Public Works (DPW).

Operable Unit 4, Former Landfill Post-Closure Inspection Report, Schofield Barracks, Island of
Oahu, Hawaii, January 29, 1999. DPW.

Operable Unit 4, Former Landfill Post-Closure Inspection Report, Schofield Barracks, Island of
Oahu, Hawaii, April 27, 1999. DPW.

Operable Unit 4, Former Landfill Post-Closure Inspection Report, Schofield Barracks, Island of
Oahu, Hawaii, July 21, 1999. DPW.

Operable Unit 4, Former Landfill Post-Closure Inspection Report, Schofield Barracks, Island of
Oahu, Hawaii, November 15, 1999. DPW.

Operable Unit 4, Former Landfill Post-Closure Inspection Report, Schofield Barracks, Island of
Oahu, Hawaii, March 13, 2000. DPW.

Operable Unit 4, Former Landfill Post-Closure Inspection Report, Schofield Barracks, Island of
Oahu, Hawaii, June 28, 2000. DPW.

Operable Unit 4, Former Landfill Post-Closure Inspection Report, Schofield Barracks, Island of
Oahu, Hawaii, August 26, 2000. DPW.

Operable Unit 4, Former Landfill Post-Closure Inspection Report, Schofield Barracks, Island of
Qahu, Hawaii, October 31, 2000. DPW.

Operable Unit 4, Former Landfill Post-Closure Inspection Report, Schofield Barracks, Island of
Oahu, Hawaii, February 21, 2001. DPW.

Operable Unit 4, Former Landfill Post-Closure Inspection Report, Schofield Barracks, Island of
Oahu, Hawaii, June 27, 2001. DPW.

Operable Unit 4, Former Landfill Post-Closure Inspection Report, Schofield Barracks, Island of
Oahu, Hawaii, September 5, 2001. DPW.



Long-Term Landfill Gas Monitoring Report for Operable Unit 4, June 1998, Schofield Army
Barracks, Island of Oahu, Hawaii, July 31, 1998. HLA.

Long-Term Landfill Gas Monitoring Report for Operable Unit 4, September 1998, Schofield
Army Barracks, Island of Oahu, Hawaii, September 24, 1998. HLA.

Long-Term Landfill Gas Monitoring Report for Operable Unit 4, February 1999, Schofield Army
Barracks, Island of Oahu, Hawaii, February 2, 1999. HLA.

Long-Term Landfill Gas Monitoring Report for Operable Unit 4, March 1999, Schofield Army
Barracks, Island of Oahu, Hawaii, April 1, 1999. HLA.

Long-Term Landfill Gas Monitoring Report for Operable Unit 4, July 1999, Schofield Army
Barracks, Island of Oahu, Hawaii, July 6, 1999. HLA.

Long-Term Landfill Gas Monitoring Report for Operable Unit 4, October 1999, Schofield Army
Barracks, Island of Oahu, Hawaii, October 29, 1999. HLA.

Long-Term Landfill Gas Monitoring Report for Operable Unit 4, January 2000, Schofield Army
Barracks, Island of Oahu, Hawaii, January 28, 2000. HLA.

Long-Term Landfill Gas Monitoring Report for Operable Unit 4, April 2000, Schofield Army
Barracks, Island of Oahu, Hawaii, May 1, 2000. HLA.

Long-Term Landfill Gas Monitoring Report for Operable Unit 4, July 2000, Schofield Army
Barracks, Island of Oahu, Hawaii, August 1, 2000. HLA.

Long-Term Landfill Gas Monitoring Report for Operable Unit 4, November 2000, Schofield
Army Barracks, Island of Oahu, Hawaii, November 8, 2000. HLA.

Long-Term Landfill Gas Monitoring Report for Operable Unit 4, January 2001, Schofield Anny
Barracks, Island of Oahu, Hawaii, February 5, 2001. HLA.

Long-Term Landfill Gas Monitoring Report for Operable Unit 4, May 2001, Schofield Army
Barracks, Island of Oahu, Hawaii, May 15, 2001. HLA.

Long-Term Landfill Gas Monitoring Report for Operable Unit 4, July 2001, Schofield Army
Barracks, Island of Oahu, Hawaii, July 30, 2001. HLA.

Documents for Operable Units 2 and 4

Schofield Barracks Federal Facility Agreement, August 1991. EPA (Region IX), The State of
Hawaii, and the U.S. Department of the Army.

Comprehensive Five-Year Review Guidance, June 2001. EPA.

Final Community Relations Plan for Schofield Army Barracks, Island of Oahu, Hawaii. January
1997. HLA.



Long-Term Groundwater Monitoring Report for Operable Units 2 and 4 — May to July 2000,
Schofield Army Barracks, Island of Oahu, Hawaii. October. HLA.

Long-Term Groundwater Monitoring Report for Operable Units 2 and 4 — November and
December 2000, Schofield Army Barracks, Island of Oahu, Hawaii. February. HLA.

Long-Term Groundwater Monitoring Report for Operable Units 2 and 4 — April to June 2001,
Schofield Army Barracks, Island of Oahu, Hawaii. October. HLA.

Final Interim Long-Term Groundwater Monitoring Report for Operable Units 2 and 4, Schofield
Army Barracks, Island of Oahu, Hawaii. April 1997. HLA.

Final Long-Term Groundwater Monitoring Report for Operable Units 2 and 4, July and August
1997, Schofield Army Barracks, Island of Oahu, Hawaii. November. HLA.

Final Long-Term Groundwater Monitoring Report for Operable Units 2 and 4, April and May
1997, Schofield Army Barracks, Island of Oahu, Hawaii. December. HLA.

Final Long-Term Groundwater Monitoring Report for Operable Units 2 and 4, October and
‘November 1997, Schofield Army Barracks, Island of Oahu, Hawaii. April 1998. HLA.

Final Long-Term Groundwater Monitoring Report for Operable Units 2 and 4, January and
February 1998, Schofield Army Barracks, Island of Oahu, Hawaii. July. HLA.

Final Long-Term Groundwater Monitoring Report for Operable Unit 2 and Operable Unit 4,
April and May 1998, Schofield Army Barracks, Island of Oahu, Hawaii. November. HLA.

Long-Term Groundwater Monitoring Report for Operable Unit 2 and Operable Unit 4, November
and December 1998, Schofield Army Barracks, Island of Oahu, Hawaii. March 1999. HLA.

Long-Term Groundwater Monitoring Report for Operable Unit 2 and Operable Unit 4, May and
June 1999, Schofield Army Barracks, Island of Oahu, Hawaii. September. HLA.

Long-Term Groundwater Monitoring Report for Operable Unit 2 and Operable Unit 4, November
1999, Schofield Army Barracks, Island of Oahu, Hawaii. February 2000. HLA.
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APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS
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Appendix D

OPERABLE UNIT 2 SITE INSPECTION CHECKLIST FOR ONPOST MONITORING
WELLS, NOVEMBER 2001



L jo | abed 1090 ¥PLES

pakoAms-a1 9q pjnoys Jurod SULMSEaU [oAS]-INJe | pareIonia)ap Ajpeq stjured ‘ss g ON SaX Sax 9K t-MIN
pajerorajep Apeq st juied ‘so X ON SOX SaX sox  €-MIN
pokoains-a1 aq ppnoys jurod
Surmseaw [oAd[-1ojem Guatnsoeydal 1ojow dumnd Suprem v porerozelep Ajpeq stured ‘sax ON sax ON SO VMmN
poreronajep Ajpeq st yured ‘so ON S9X SOK SO 1--MIN
pakoains-o1 oq pinoys Jurod SULIMSEOW [SAS]-IojeMm
‘10409 U0 usy01q d3ury “Yuswesejdar ojow dumd Junrem v payerousiep Afpeq st yued ‘so & ON SoX ON -$aX 9-7T-MIN
pokaains-or oq ppnoys Juiod SuLINSLIW [9A[-10JEM
‘10409 U0 usNoiq s3ury ‘yustuedeydas zojow dumnd Suniem v payeronssiop Ajpeq st juted ‘sox oN SOX ON oN S-T-MIN
19409 U0 uayoIq oS paleronagep Apeq st juted ‘sox ON SO X So X oN P T-MIN
payelousjop Afpeq st yured ‘sa & oN Sox S9X s9X €-T-MIN
payeioniajep Afpeq st jured ‘sox oN SO X Sax soX  TTMIN
pakoAins-o1 aq prnoys Jurod SULINSEIUL [9AS]-10JEM pajeronajep Apeq st juted ‘sax ON SO X 88X S35 1"T-MIN
ON S3A SOA S9A SaX -I-MIN
STRTIIEN | IUBUIUIEIA] SPIIN HOTHPUOD pajdueg Bummonouny  payIo TN
poon) Lpunnoy /PAINIAS
Apadoag

slioMm Bunojiuoly 2)1SuQ 10} ISIPIOaYD uopoadsul IS :1°d lqel




Appendix E

OPERABLE UNIT 2 AND 4 FIVE YEAR SITE INSPECTION PHOTOGRAPHS




53744 06.01

Air Stripper for Del Monte Water Treatment System
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Groundwater Monitoring Well MW-4-2 — Note corrosion on casing
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Posted sign on security fence around Operable Unit 4
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North central sideslope drainage chute near outlet structure

53744 06.04
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Note pen at crack for scale
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Appendix F

OPERABLE UNIT 4 PLOTS OF LANDFILL GAS DATA FROM QUARTERLY LANDFILL
GAS MONITORING REPORTS, 1998-2001
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Appendix G

w OPERABLE UNIT 4 QUARTERLY LANDFILL INSPECTION REPORTS



- Qrly Ly

DEPARTMENT OF THE ARMY
HEADQUARTERS, UNITED STATES ARMY GARRISON, HAWAII
SCHOFIELD BARRACKS. HAWA! 96857-5000

REPLY TO
ATTENTION OF

APVG-GWV (200-1a) - | Ee UL iy

MEMORANDUM FOR

Commander, U.S. Army Environmental Center, ATTN: SFIM-AEC-RPO (Mr. James Daniel),
Aberdeen Proving Ground, Maryland 21010-540]

Commander, U.S. Army, Pacific, ATTN: APEN-E (Mr. Gene Kubecka), Fort Shafter, Hawaii
96858-5100

SUBfECT: Landfill Inspection, Operable Unit 4, Schofield Barracks

I. The Record of Decision for Operable Unit 4, Former Landfill, Schofield Barracks, Island of Oahu,
Hawaii, includes the long-term maintenance of the landfill cover in the selected remedy for the site.
Quarterly post-closure inspections of the cover are an integral part of this long-term maintenance action.
Personnel from the U S. Army Garrison, Hawaii conducted such an inspection on October 26, 1998. The
inspection report is at enclosure 1.

2. Generally, there has been little to no rain at the former landfill site over the last three months which

m has created concern over the survival of the recently installed vegetative cover. Control of guinea grass
is and will continue to be a major concern. Herbicide use will be continued to combat this unwanted
grass.

3. The next inspection is scheduled for January 1999. We will continue to monitor the site for any
adverse changes. If you have any questions, please feel free to contact Mr. Jon Fukuda, Directorate of
Public Works, Environmental Division, (808) 656-2878, extension 1055.

Colonel, EN
Director of Public Works



DEPARTMENT OF THE ARMY
HEADQUARTERS. UNITED STATES ARMY GARRISON, HAWAL
SCHOFIELD BARRACKS, HAWAL 96857-5000

0EC & 0 ingg

REPLY TO
ATTENTION OF

Directorate of Public Works

Mr. Mark Ripperda

Remedial Project Manager, H-9-4

U.S. Environmental Protection Agency
Region 9

75 Hawthome Street

San Francisco, CA 94105-3901

Dear Mr. Ripperda:

The Record of Decision for Operable Unit 4, Former Landfill, Schofield Barracks, Island of Qahu,
Hawatii, includes the long-term maintenance of the landfill cover in the selected remedy for the site.
Quarterly post-closure inspections of the cover are an integral part of this long-term maintenance action.
Personnel from the U.S. Army Garrison, Hawaii conducted such an inspection on October 26, 1998. The
inspection report is at enclosure 1. Generally, there has been little to no rain at the former landfill site
over the last three months which has created concern over the survival of the recently installed vegetative
cover. Control of guinea grass is and will continue to be a major concern. Herbicide use will be
continued to combat this unwanted grass.

The next inspection is scheduled for January 1999. We will continue to monitor the site for any
adverse changes. If you have any questions, please feel free to contact Mr. Jon Fukuda, Directorate of
Public Works, Environmental Division, (808) 656-2878, extension 1055.

Sincerely,

Colonel, U.S. Army
Director of Public Works

Enclosure - -



DEPARTMENT OF THE ARMY
HEADQUARTERS, UNITED STATES ARMY GARRISON. HAWAIL
SCHOFIELD BARRACKS, HAWAIl 96857-5000

REPLY TO D[C 2 2 ’gg!

ATTENTION OF

Directorate of Public Works

Mr. Miles Nirei

Remedial Project Manager

Department of Health

Hazard Evaluation and Emergency
Response Office

919 Ala Moana Boulevard, Room 206

Honolulu, Hawaii 96814

Dear Mr. Nirei:

Hawaii, includes the long-term maintenance of the landfill cover in the selected remedy for the site.
Quarterly post-closure inspections of the cover are an integral part of this long-term maintenance action.
Personnel from the U.S. Army Garrison, Hawaii conducted such an inspection on October 26, 1998. The
inspection report is at enclosure 1. Generally, there has been little to no rain at the former landfill site
over the last three months which has created concern over the survival of the recently installed vegetative
cover. Control of guinea grass is and will continue to be a major concern. Herbicide use will be
continued to combat this unwanted grass. :

The Record of Decision for Operable Unit 4, Former Landfill, Schofield Barracks, Island of Oahu,

The next inspection is scheduled for January 1999. We will continue to monitor the site for any
adverse changes. If you have any questions, please feel free to contact Mr. Jon Fukuda, Directorate of
Public Works, Environmental Division, (808) 656-2878, extension 1055.

Sincerely,

(D g 7 I

Colonel, U.S. Army
Director of Public Works

Enclosure



Operable Unit 4, Former Landfill
Post-Closure Inspection Report
Schofield Barracks, Island of Oahu, Hawaii
October 26, 1998.

Post-closure maintenance and operation of the Former Landfill at Schofield is conducted in accordance with the
“Final Operation and Maintenance and Long-Term Monitoring Plan for Operable Unit 4, Schofield Barracks, Island
of Oahu, Hawaii.” Post-closure Applicable Relevant and Appropriate Requirements (ARARs) identified in Hawaii
Administrative Rules (HAR) 11-58.1-17(b) requires that the integrity and effectiveness of any final cover be
maintained. Routine inspections are performed as part of the post-closure program to routinely evaluate the integrity
of the cover.

This inspection took place on October 26, 1998, by the undersigned. Systems inspected include the landfill
cover, the passive gas collection/monitoring system, groundwater monitoring well network, security fence, access
roads and survey monuments. The field inspection form is at enclosure 1. The inspections are described below.

1. Landfill Cover.

The landfill cover is inspected on a quarterly basis. This is the first inspection since the completion of
construction of landfill cover and drainage system repairs. The Army, the Environmental Protection Agency, and
the Hawaii Department of Health conducted the final inspection for the construction activity on July 21, 1998. The
landfill cover was inspected for evidence of damage due to erosion, settlement, slumping, drought, fire, pestilence,
debris accumulation, animal burrows an any other adverse conditions. Special attention was paid to the vegetative
cover, the sideslopes, and the drainage systems. Generally, the landfill is very dry. Dessication cracks are prevalent
throughout the landfill cover due to the lack of moisture. Much of the grass is in a distressed state. The inspection
process for each of these areas is described below.

¢ Vegetative Cover - The vegetative cover was inspected to confirm appropriate vegetative species are
established on the cover and to identify any barren areas or areas of tree and shrub growth. The rye
and buffalo grass planted after construction activities appeared very dry. Their color was brown to
gray and appeared in dire need of water. Much of the grass is dry and appears to be dying. It should
be noted during the past six months there has been very little to no rain in the vicinity. Irrigation in the
near future may be required, if. Subsequently the landfill does not currently require mowing. Guinea
grass is beginning to establish itself in the area to the northeast of the central drainage swale. Barren
patches appear in the north east corner of the landfill.

* Sideslopes - Sideslopes appear stable, no signs of cracking, slumping or erosion. Integrity of slopes
remain intact.

¢ Drainage System - The drainage system appear to be intact with no apparent damage, however it
should be noted that there has been a lack of rainfall since the completion of construction. There are
no obstructions present that would impede surface runoff flow. All structures are intact. Drainage
swale on western edge of the landfill alongside Kahoolawe Street is developing a crack approximately
27-3" wide and running approximately 100ft. parallel to the swale on its eastern slope.

2. Existing Landfill Passive Gas Wells - The existing passive gas wells are intact. A hairline crack exists in the

concrete base of GMW-4, but do not appear to affect the structural integrity of the well. All other passive gas
wells appear intact.

3. Perimeter Landfill Gas Monitoring Wells - Perimeter gas wells are intact and fully functional. These wells are
utilized on a quarterly basis to monitor landfill methane gas generation.

4. Groundwater Monitoring Well Network - All four groundwater monitoring wells in the vicinity of the landfill
are intact and fully functional.




5. Security Fence - Security fence, locks, signs are intact and fully functional.
6. Access Roads - Access roads are intact with no potholes or obstructions preventing vehicular traffic.

7. Survey Monuments - No damage evident to survey monument.

Recommended corrective actions. Recommended landscaping contractor herbicide Guinea grass on the northeast
side of the central swale to bring under control. Although crack in the western swale area is apparent, it does not
appear to compromise the structural integrity of the cap at this point in time. Recommend keeping under
observation for growth of crack during the next inspection. PVC pipe debris was cleared off the site by the
undersigned at the time of the inspection. The crack running along the western swale does not appear to
compromise the integrity of the cap at this time but should be monitored to ensure it does not grow,

Inspection completed by:

on Fukuda
[nstallation Restoration Program Manager
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Operable Unit 4, Former Landfill
Post-Closure Inspection Report
Schofield Barracks, Island of Oahu, Hawaii
January 29, 1999.

Post-closure maintenance and operation of the Former Landfill at Schofield is conducted in accordance with the
“Final Operation and Maintenance and Long-Term Monitoring Plan for Operable Unit 4, Schofield Barracks, Island
of Oahu, Hawaii.” Post-closure Applicable Relevant and Appropriate Requirements (ARARs) identified in Hawaii
Administrative Rules (HAR) 11-58.1-17(b) requires that the integrity and effectiveness of any final cover be

maintained. Routine inspections are performed as part of the post-closure program to routinely evaluate the integrity
of the cover.

This inspection took place on January 29,1999, by the undersigned. Systems'inspvected include the landfill cover
and drainage system, the passive gas collection/monitoring system, groundwater monitoring well network, security

fence, access roads and survey monuments. The field inspection form is at enclosure 1. The inspections are
described below.

1. Landfill Cover.

The landfill cover is inspected on a quarterly basis. This is the second inspection since the completion of
construction of landfill cover and drainage system repairs. The Army, the Environmental Protection Agency, and
the Hawaii Department of Health conducted the final inspection for the construction activity on July 21, 1998. The
landfill cover was inspected for evidence of damage due to erosion, settlement, slumping, drought, fire, pestilence,
debris accumulation, animal burrows an any other adverse conditions. Special attention was paid to the vegetative
cover, the side-slopes, and the drainage systems. In contrast to the previous inspection conducted in October 1998,
the landfill has received a fair amount of rain in the three-month period. Much of the dessication cracks that were

prevalent then are no longer present. The grass is showing signs of recovery. The inspection process for each of
these areas is described below.

e Vegetative Cover - The vegetative cover was inspected to confirm appropriate vegetative species are
established on the cover and to identify any barren areas or areas of tree and shrub growth. The rye
and buffalo grass planted after construction activities are recovering from the long dry period over the
summer and fall. Their color is now green as opposed to the brown to gray appearance during the
previous inspection. Guinea grass continues to be a problem in the area to the west of the central

drainage swale and on the northern slopes. Much of the barren patches that were present in the
northwest corner of the landfill are now vegetated.

» Sideslopes - Sideslopes appear stable, no signs of cracking, slumping or erosion. Integrity of slopes
remains intact.

e Drainage System - Due to the large amounts of rainfall in the past month the drainage systems were
given special attention. The drainage system appears to be intact with no apparent damage. Thereé are
no obstructions present that would impede surface runoff flow. All structures are intact. The concrete
drop pit at the very bottom of the drainage channel has filled with mud, rocks, and debris, and requires

cleaning. The crack that had developed in the drainage swale on western edge of the landfill alongside
Kahoolawe Street no longer is present.

2. Existing Landfill Passive Gas Wells - The existing passive gas wells are intact. The hairline crack noted in the

previous inspection has not grown and does not appear to affect the structural integrity of the well. All other
passive gas wells are still intact.

3. Perimeter Landfill Gas Monitoring Wells - Perimeter gas wells are intact and fully functional. These wells are
utilized on a quarterly basis to monitor landfill methane gas generation.




4. Groundwater Monitoring Well Network - All four groundwater monitoring wells in the vicinity of the landfill
are intact and fully functional.

5. Security Fence - Security fence, focks, signs are intact and fully functional.

6. Access Roads - Access roads are in good shape, despite the recent rains, with no potholes or obstructions
preventing vehicular traffic.

7. Survey Monuments - No damage evident to survey monument.

Recommended corrective actions. Controlling of the Guinea grass continues to be the single largest challenge at
the former landfill site. Recommend landscaping contractor continues to herbicide Guinea grass to the west of the
central swale to bring under control. Also recommend cutting and herbiciding of the Guinea grass on the northern
slopes to bring under control. The drop pit at the bottom of was cleaned out subsequent to the inspection and has
been restored to its fully functional state.

Inspection completed by:

Installation Restoration Program Manager
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Operable Unit 4, Former Landfill
Post-Closure Inspection Report
Schofield Barracks, Island of Qahu, Hawaii
April 27, 1999.

Post-closure maintenance and operation of the Former Landfill at Schofield is conducted in accordance
with the “Final Operation and Maintenance and Long-Term Monitoring Plan for Operable Unit 4,
Schofield Barracks, Island of Oahu, Hawaii.” Post-closure Applicable Relevant and Appropriate
Requirements (ARARs) identified in Hawaii Administrative Rules (HAR) 1 1-58.1-17(b) requires that the
integrity and effectiveness of any final cover be maintained. Routine inspections are performed as part of
the post-closure program to routinely evaluate the integrity of the cover.

This inspection took place on April 27, 1999, by the undersigned. Systems inspected include the
landfill cover and drainage system, the passive gas collection/monitoring system, groundwater monitoring
well network, security fence, access roads and survey monuments. The field inspection form is at
enclosure 1. The inspections are described below.

1. Landfill Cover.

The landfill cover is inspected on a quarterly basis. This is the third inspection since the completion of
construction of landfill cover and drainage system repairs. The Army, the Environmental Protection
Agency, and the Hawaii Department of Health conducted the final inspection for the construction activity
on July 21, 1998. The landfill cover was inspected for evidence of damage due to erosion, settlement,
slumping, drought, fire, pestilence, debris accumulation, animal burrows an any other adverse conditions.
Special attention was paid to the vegetative cover, the side-slopes, and the drainage systems. Rainfall has
tapered off from the previous quarter. Overall the grass cover on the landfill cap is still in good condition.
The inspection process for each of these areas is described below.

¢ Vepgetative Cover - The vegetative cover was inspected to confirm appropriate vegetative
species are established on the cover and to identify any barren areas or areas of tree and shrub
growth. The rye and buffalo grass planted after construction activities continue to recover
from the long dry period last summer and fall. Their color is now green as opposed to the
brown to gray appearance during the previous inspection. Guinea grass continues to be a
problem in the area to the west of the central drainage swale and on the northern slopes.

Much of the barren patches that were present in the northwest corner of the landfill are now
vegetated.

 Sideslopes - Sideslopes appear stable, no signs of cracking, slumping or erosion. Integrity
of slopes remains intact.

¢ Drainage System - As mentioned previously, rainfall has dropped off from the previous
quarter. The drainage system appears to be intact with no significant damage. The hairline
crack appears in the rip-rap on the central drainage chute first noted during the January 1999
inspection has not grown in size and still does not appear to affect the structural integrity of

the chute. There are no obstructions present that would impede surface runoff flow. All
structures are intact.

2, Existing Landfill Passive Gas Wells - The existing passive gas wells are in intact and in good
condition.




3. Perimeter Landfill Gas Monitoring Wells - Perimeter gas wells are intact and fully functional,
These wells are utilized on a quarterly basis to monitor landfill methane gas generation.

4, Groundwater Monitoring Well Network - All four groundwater monitoring wells in the vicinity
of the landfill are intact and fully functional. They will need cosmetic repair to the well casings as they
are showing signs of corrosion.

5. Security Fence - Security fence, locks, signs are intact and fully functional. Guinea grass
overgrowing the Eastern fenceline of the landfill.

6. Access Roads - Access roads are in good shape with no potholes or obstructions preventing
vehicular traffic.

7. Survey Monuments - No damage evident to survey monument.

Recommended corrective actions. As noted in previous inspections, controlling of the Guinea grass
continues to be the single largest challenge at the former landfill site. Recommend that the landscaping
contractor continue to herbicide Guinea grass to the west of the central swale as well as along the Eastern
fenceline to bring under control. Also recommend cutting and herbiciding of the Guinea grass on the
northern slopes to bring under control. Although not currently affecting functional use, removal corrosion
and subsequent repainting from the groundwater monitoring well casings appears warranted. Work will
be done through the U.S. Army Garrison, Hawaii, Directorate of Public Works.

Inspection completed by:

iz

Jg#t Fukuda
stallation Restoration Program Manager
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Operable Unit 4, Former Landfill
Post-Closure Inspection Report
ﬂ Schofield Barracks, Island of Oahu, Hawaii
July 21, 1999. '

Post-closure maintenance and operation of the Former Landfill at Schofield is conducted in accordance
with the “Final Operation and Maintenance and Long-Term Monitoring Plan for Operable Unit 4,
Schofield Barracks, Island of Oahu, Hawaii.” Post-closure Applicable Relevant and Appropriate
Requirements (ARARs) identified in Hawaii Administrative Rules (HAR) 11-58.1-17(b) requires that the
integrity and effectiveness of any final cover be maintained. Routine inspections are performed as part of
the post-closure program to routinely evaluate the integrity of the cover.

This inspection took place on July 21, 1999, by the undersigned. Systems inspected include the
landfill cover and drainage system, the passive gas collection/monitoring system, groundwater monitoring
well network, security fence, access roads and survey monuments. The field inspection form is at
enclosure 1. The inspections are described below.

1. Landfill Cover.

The landfill cover is inspected on a quarterly basis. This is the third inspection since the completion of

construction of landfill cover and drainage system repairs. The Army, the Environmental Protection

Agency, and the Hawaii Department of Health conducted the final inspection for the construction activity

on July 21, 1998. The landfill cover was inspected for evidence of damage due to erosion, settlement,

slumping, drought, fire, pestilence, debris accumulation, animal burrows an any other adverse conditions.

Special attention was paid to the vegetative cover, the side-slopes, and the drainage systems. Rainfall has
P tapered off from the previous quarter. Overall the grass cover on the landfill cap is still in good condition.
The inspection process for each of these areas is described below.

e Vegetative Cover - The vegetative cover was inspected to confirm appropriate vegetative
species are established on the cover and to identify any barren areas or areas of tree and shrub
growth. The rye and buffalo grass planted after construction activities continue to recover
from the long dry period last summer and fall. Their color is now green as opposed to the
brown to gray appearance during the previous inspection. Guinea grass continues to be a
problem in the area to the west of the central drainage swale and on the northern slopes.

Much of the barren patches that were present in the northwest corner of the landfill are now
vegetated.

e Sideslopes - Sideslopes appear stable, no signs of cracking, slumping or erosion. Integrity
of slopes remains intact,

e Drainage System - The drainage system appears to be intact with no significant damage.
The hairline crack appears in the rip-rap on the central drainage chute first noted during the
January 1999 inspection has not grown in size and still does not appear to affect the structural

integrity of the chute. There are no obstructions present that would impede surface runoff
flow. All structures are intact.

2. Existing Landfill Passive Gas Wells - The existing passive gas wells are in intact and in good
condition. '

ﬁn Q_{ A&t ra_ /



3. Perimeter Landfill Gas Monitoring Wells - Perimeter gas wells are intact and fully functional.
These wells are utilized on a quarterly basis to monitor landfill methane gas generation.

4. Groundwater Monitoring Well Network - All four groundwater monitoring wells in the vicinity
of the landfill are intact and fully functional. They will need cosmetic repair to the well casings as they
are showing signs of corrosion.

5. Security Fence - Security fence, locks, signs are intact and fully functional.
6. Access Roads - Access roads are in good shape with no potholes or obstructions preventing

vehicular traffic.

7. Survey Monuments - No damage evident to survey monument.

Recommended corrective actions. As noted in previous inspections, controlling of the Guinea grass
continues to be the single largest challenge at the former landfill site. Recommend that the landscaping
contractor continue to herbicide Guinea grass to the west of the central swale as well as along the Eastern
fenceline to bring under control. Also recommend cutting and herbiciding of the Guinea grass on the
northern slopes to bring under control. Although not currently affecting functional use, removal corrosion
and subsequent repainting from the groundwater monitoring well casings appears warranted. Repair
work will be done through the U.S. Army Garrison, Hawaii, Directorate of Public Works.

Inspection completed by:

n Pukudd

nstallation Restoration Program Manager



Survey Monument

looking Northeast from gate area



Looking North from gated area
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looking southwest from corner of western swale
{erosion damage)

Erosion damage on western drainage channel
(shovel on right for scale)
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Existing hairline crack at base of gas vent #4

Looking east at backslopes of landfill




Western Drainage Swale

Headwall at central drainage chute
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Junction box #!
Central Drainage Chute

Central drainage chute below junction box #2



Mud being cleared at Drop pit energy dissipater outlet
At bottom of Central Drainage Chute

End of Central Drainage chute below
Junction Box #3



Monitoring Well # 4-4 casing




Operable Unit 4, Former Landfill
Post-Closure Inspection Report
m Schofield Barracks, Island of Oahu, Hawaii
November 15, 1999,

Post-closure maintenance and operation of the Former Landfill at Schofield is conducted in accorda
with the “Final Operation and Maintenance and Long-Term Monitoring Plan for Operable Unit 4,
Schofield Barracks, Island of Oahu, Hawaii.” Post-closure Applicable Relevant and Appropriate
Requirements (ARARYs) identified in Hawaii Administrative Rules (HAR) 11-58.1-17(b) requires that t
integrity and cffectxvenes;Lof any final cover be maintained. Routine inspections are performed as part
the post-closure program tp routinely evaluate the integrity of the cover.

This inspection took place on November 15, 1999, by the undersigned. Systems inspected include t
landfill cover and drainage system, the passive gas collection/monitoring system, groundwater monitor

well network, security fence, access roads and survey monuments. The field inspection form is at
enclosure 1. The inspections are described below.

“Landfill Cover.

The landfill cover is inspected on a quarterly basis. This is the third inspection since the completios

construction of landfill cover and drainage system repairs. The Army, the Environmental Protection
ncy, and the Hawaii Department of Health conducted the final inspection for the construction activ

on July 21, 1998. The landfill cover was inspected for evidence of damage due to erosion, settlement,
slumping, drought, fire, pestilence, debris accumulation, animal burrows an any other adverse conditio
Special attention was paJd to the vegetative cover, the side-slopes, and the drainage systems. Rainfall |
increased from the prev1 ds quarter. Overall the grass cover on the landfill cap is still in good conditic
The cap is showing signs of stress with cracks starting to develop in the northwestern corner and the
southeastern area. The inspection process for each of these areas is described below.

"o Vegetative Caver - The vegetative cover was inspected to confirm appropriate vegetative
species are established on the cover and to identify any barren areas or areas of tree and sh
growth. Guinea grass continues to be a problem but is being brought under control. The
northern slopg has been cut back and herbicided and is in much better control. Much of th
barren patches that were present in the northwest corner of the landfill are now vegetated.

"Sideslopes - Sideslopes appear stable, no signs of cracking, slumping or erosion. Integri
of slopes remdins intact.

‘Drainage System - The drainage system appears to be intact with no significant damage. '
central drainage chute was cleared of surface debris. There are no obstructions present tha
0 would impede surface runoff flow. All structures are intact.

2. Existing Landfill Passive Gas Wells - The existing passive gas wells are in intact and in gooc
condition. ;



3. Perimeter Landfil] Gas Monitoring Wells - Perimeter gas wells are intact and fully functional.

These wells are utilized on a quarterly basis to monitor landfill methane gas generation.

s

4. Groundwater Monitoring Well Network - All four groundwater monitoring wells in| the vicinity
of the landfill are intact %d fully functional. ‘

5. ‘Security Fence - Security fence, locks, signs are intact and fully functional.

6. Access Roads - Access roads are in good shape with no potholes or obstructions preventing
vehicular traffic.

7 Survey Monuments -; No damage evident to survey monument.

Recommended corrective actions. As noted in previous inspections, controlling of the Guinea grass
continues to be the single largest challenge at the former landfill site. Recommend that the landscaping
contractor continue to herbicide Guinea grass to the west of the central swale as well as along the Eastern
fenceline to bring under control. Also recommend continued cutting and herbiciding of the Guinea grass
on the northern slopes to bring under control. DPW will effect crack repairs in the two affected areas.

“Inspection completed by:

/Lo |

n Fukuda ‘
Installation Restoration Program Manager
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Date of Inspection (M/DVY)
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TABLEF.1

POST-CLOSURE INSPECTION REPORT FORM
OPERABLE UNIT 4
SCHOFIELD ARMY BARRACKS

ISLAND

OF OAHU, HAWAI

Time ﬁ?% @)

inspector(s) Name/Title

N

“Page 1 of!

"1, Gaps Beneath Fence

Condition Action ~ Dateol
Adequate/ Damaged/ Required? Corrective
Inspection of Stable Detesiorating | “ves | no Comments/Locations Action
1. Facility Access Control System )
" A Security Fence _ .
_‘/ 4 \./

"2, Chain - Link Fabric

3. Barbed Wire

"4, Fence Posts

"B. Site Access Gates

"1, Gate Locks

-2. Gate Operation

) . Waming Signs

D. Access Roads

6/27/96
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TABLE F.1
POST-CLOSURE INSPECTION REPORT FORM
OPERABLE UNIT 4
SCHOFIELD ARMY BARRACKS
ISLAND OF CAHU, HAWAIl ‘
e varesn i _ WfSIQE e o750 Lo
inspector(s) Name/Title U‘lh—‘ W '
e _Condition Action | Date ot
“Adequate/ | Demaged Required? Corrective
" inspection of Stable Deteriorating |  ves no " Comments/Locations Act
2. RunonfRuncft Controis
A Northern Runoff Control Berms . / N
B._Center Drainage Channel / / / Y
_C. Northem Drainage Channel ‘ v pd VI/ :
_D._ Westem Drainage Channet ¢ \/// [ \// ki
'E. Nomhoentral Side Siope Drainage Chute ‘//j \{ |
- t
F._Narthem Side Siope Drainage Chiste //' r “/n |
_G. Northwestem Side Siope Drainage Chute v / |

8127196



’ Page 3 of !
i TABLE F.1 ,
POST-CLOSURE INSPECTION REPORT FORM
OPERABLE UNIT 4
SCHOFIELD ARMY BARRACKS
ISLAND OF OAHU, HAWALN
Date of Inspection (MID/Y) M//’ %4 Time M)
Inspector(s) Name/Titie .__@ZM
)
I Conditon Action Date of
Adequate/ Damaged/ Required? Corrective
I Stable Deteriorating yes no Comments/Locations Action

d A. Vegetation Establishment

1. Barren Areas

2. Tree Growth

B. Slope Failure/Stumping

C. Settlement

2. Erosion Damage

F. Anima! Bumows

|__c. FieEsplosion Damage
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xﬁ&\&\\\\
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TABLE F.
POST-CLOSURE INSPECTION REPORT FORM
OPERABLE UNIT 4
SCHOFIELD ARMY BARRACKS
ISLAND OF OAHU, HAWAU

I

R ‘ eq‘mmm i Date of
“ acequate/ . Damaged/ oo
.insoecﬁonaf Stabie g L T — | et
4. Gas Monitonng/Control System ~ Comments/Locations
AWl Cesing and Cap 7, | 7
B. Protective Casing / Ji /l
C. Grout Seal ) / /
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Operable Unit 4, Former Landfill
@ Post-Closure Inspection Report
Schofield Barracks, Island of Oahu, Hawaii
March 13, 2000.

Post-closure maintenarce and operation of the Former Landfill at Schofield is conducted in accorda
with the “Final Operation and Maintenance and Long-Term Monitoring Plan for Operable Uit 4,
Schofield Barracks, Island of Oahu, Hawaii.” Post-closure Applicable Relevant and Appropriate
Requirements (ARARs) identified in Hawaii Administrative Rules (HAR) 11-58.1-17(b) requires that 1
integrity and effectiveness of any final cover be maintained. Routine inspections are performed as pari
the post-closure program to routinely evaluate the integrity of the cover.

This inspection took place on March 13, 2000, by the undersigned. Systems inspected include the
landfill cover and drainage system, the passive gas collection/monitoring system, groundwater monitor
well network, security fence, access roads and survey monuments. The field inspection form is at

enclosure 1. The inspections are described below. ,

“Landfill Cover.

The landfill cover is inspected on a quarterly basis. The Army, the Environmental Protection Agen
the Hawaii Department of Health conducted the final inspection for the construction activity on Ju
21, 1998. The landfill cover was inspected for evidence of damage due to erosion, settlement, slumpin
drought, fire, pestilence, debris accumulation, animal burrows an any other adverse conditions. Speciz
attention was paid to the vegetative cover, the side-slopes, and the drainage systems. Overall the grass
cover on the Jandfill cap is still in good condition. The cap is showing signs of stress with cracks starti
to develop in the northwestern corner and the southeastern area. The inspection process for each of th
areas is described below. :

e Vegetative Cg!_\zer - The vegetative cover was inspected to confirm appropriate vzegetative
species are established on the cover and to identify any barren areas or areas of tree and sh
growth. Guinea grass continues to be a problem but is being brought under control.. Barr
patches that were present in the northwest corner of the landfill are now vegetated.

‘Sideslopes - Sideslopes appear stable, no signs of cracking, slumping or erosion. Integrif
of slopes remains intact. :

"e  Drainage System - The drainage system appears to be intact with no significant damage.
central draina%e chute was cleared of surface debris. There are no obstructions present ths
would impede; surface runoff flow. All structures are intact.

9 Existing Landfill Passive Gas Wells - The existing passive gas wells are in intact and in gooc
condition. o " o



3. Perimeter Landfill Gas Monitoring Wells - Perimeter gas wells are intact and fully functional.

These wells are utilized on a quarterly basis to monitor landfill methane gas generation,

4. Groundwater Monitoring Well Network - All four groundwater monitoring wells in the vicinity
of the landfill are intact and fully functional. ‘

5. Security Fence - Security fence, locks, signs are intact and fully functional. Only minor damage
to fenceposts which does not impair security,

6. Access Roads - Access roads are in good shape with no potholes or obstructions preventing
vehicular traffic.

7. Survey Monuments -:No damage evident to survey monument.

Recommended corrective actions. As noted in previous inspections, controlling of the Guinea grass
continues to be the single largest challenge at the former landfill site. Recommend that the landscaping
contractor continue to herbicide Guinea grass to the west of the central swale as well as along the Eastern
fenceline to bring under control. Also recommend continued cutting and herbiciding of the Guinea grass
on the northern slopes to bring under control. DPW to pursue crack repairs in the two affected areas,
Initiate scoping of cap repair with Corps of Engineers. ’

‘Inspection completed by:

on Fukuda
Installation Restoration Program Manager




TABLE F.1
POST-CLOSURE INSPECTION REPORT FORM
OPERABLE UNIT 4
, SCHOFIELD ARMY BARRACKS
! ] ISLAND OF OAHU, HAWAIL

Date of Inspection (WD/Y) _ 31‘?/00 e O & Clopen
Inspector(s) Name/Tile o Fuicy oo

" Adequate/ | Damageds Required?
" Inspection of Stable | Deteriorating. | __yes ) " Comments/t ocations
1.Facility Access Control System )
A. Security Fence
"1. Gaps Beneath Fence / i ,
"2, Chain - Link Fabric ‘/
"3. Barbed Wire N/p‘

_4_ Fence Posts

B. Site Access Gates

1. Gate Locks

"2, Gate Operation

" Waming Signs

NNYY S

D. Access Roadss
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TABLE F.1
POST-CLOSURE INSPEGTION REPORT FORM
OPERABLE UNIT 4
SCHOFIELD ARMY BARRACKS
ISLAND OF OAHU, HAWALl

Date of Inspection (WDVY) 3{l'bl0' —— 1Y (e

Inspector(s) NemerTite __\Jon) W

Page2ofS

" Condition Action Date of
A -b
" inspection of Deteriorating | _yes Comments/Locabons Action !

2. Runon/Runoff Controls [

\a

A, Northern Runoff Control Berms

"B. Center Drainage Channel .

"C. Notthem Drainage Channet

D. Westem Drainage Channel

E. Northcentral Side Slope Drainage Chute

NN SN E

E F._Northem Side Slope Drainage Chute

e

X

NS N

<

G. Northwestern Side Slope Drainage Chiste

812736
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POST-CLOSURE INSPECTION REPORT FORM
OPERABLE UNIT 4
SCHOFIELD ARMY BARRACKS
ISLAND OF OAHU, HAWAII

Da:edlrspection(MlD{Y) b/, b/‘,c, “Time %,(@") ‘
" Inspector(s) Name/Title <hbr) Balc N

"Page 3 of £

" Date of
" Adequate/ Damaged/ | Required? Corrective
_inspection of Stable Deteriorating yes “no Comments/ocations Action

“3. Final Cover System (Top and Side Slopes)

" A Vegetation Establishment

"2. ‘Tree Growtn

"4, Barren Areas \/
L

"B. Slooe Faiture/Siumping ‘/

\\
N

-D. Erosion Damage

"E. Debris Accumuiation

"F. AnimalBurrows

P a2y L,
SEH e

"G. Fire/Expiosion Damage
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DEPARTMENT OF THE ARMY _
HEADQUARTERS, UNITED STATES ARMY ‘GARRISON, HAWAI
SCHOFIELD BARRACKS, HAWAII 96857-5000
August 7, 2000 .

REPLY TO
ATTENTION OF

Directorate of Public Works

Mr. Michael Miyasaka

Remedial Project Manager

Hazard Evaluation and
Emergency Response Office

Department of Health

919 Ala Moana Boulevard

Honolulu, Hawaii 96814

Dear Mr. Miyasaka:

The Record of Decision for Operable Unit 4, Former Landfill, Schofield Barracks, Island of Oahu,
Hawaii, includes the long-term maintenance of the landfill cover in the selected remedy for the site.
Quarterly post-closure inspections of the cover are an integral part of this long-term maintenance action.
Personnel from the U.S. Army Garrison, Hawaii conducted such an inspection on July 28,2000. The
inspection report is enclosed. Settlement is evident in the southeastern corner of the landfill. The Army is
currently initiating repairs on that section.

We will continue to monitor the site for any adverse changes. If you have any questions, please
feel free to contact Mr. Jon Fukuda, Directorate of Public Works, Environmental Division, (808) 656-
2878, extension 1055.

Sincerely,

LWL ET’(%OIW

William E. Ryan II{

Colonel, U.S. Army

Director of Public Works
Enclosure S



DEPARTMENT OF THE ARMY
HEADQUARTERS, UNITED STATES ARMY GARRISON, HAWAII
SCHOFIELD BARRACKS, HAWAII 96857-5000

August 7, 2000

REPLY TO
ATTENTION OF

Directorate of Public Works

Mr. Mark Ripperda

Remedial Project Manager, H-9-4

U.S. Environmental Protection Agency
Region 9

75 Hawthorne Street

San Francisco, California 94105-3901

Dear Mr. Ripperda:

The Record of Decision for Operable Unit 4, Former Landfill, Schofield Barracks, Island of Oahu,
Hawaii, includes the long-term maintenance of the landfill cover in the selected remedy for the site.
Quarterly post-closure inspections of the cover are an integral part of this long-term maintenance action.
Personnel from the U.S. Army Garrison, Hawaii conducted such an tnspection on July 28 2000. The
inspection report is enclosed. Settlement is evident in the southeastern corner of the landfill. The Army is
currently initiating repairs on that section. ’

We will continue to monitor the site for any adverse changes. If you have any questions, please
feel free to contact Mr. Jon Fukuda, Directorate of Public Works, Environmental Division, (808) 656-
2878, extension 10S55S.

Sincerely,

NI/ C R

William E. Ryan Il

Colonel, U.S. Army

Director of Public Works
Enclosure



DEPARTMENT OF THE ARMY
HEADQUARTERS, UNITED STATES ARMY GARRISON, HAWAII
SCHOFIELD BARRACKS, HAWAIl 96857-5000

REPLY TO August 7, 2000
ATTENTION OF

APVG-GWYV (200-1a)

MEMORANDUM FOR

Commander, U.S. Army Environmental Center, ATTN: SFIM-AEC-RPO (Mr. James Daniel),
Aberdeen Proving Ground, Maryland 21010-5401

Commander, U.S. Army, Pacific, ATTN: APEN-E (Mr. Gene Kubecka), Fort Shafter, Hawaii
96858-5100

SUBIJECT: Landfill Inspection, Operable Unit 4, Schofield Barracks

1. The Record of Decision for Operable Unit 4, Former Landfill, Schofield Barracks, Island of Oahu,
Hawaii, includes the long-term maintenance of the landfill cover in the selected remedy for the site.
Quarterly post-closure inspections of the cover are an integral part of this long-term maintenance action.
Personnel from the U.S. Army Garrison, Hawaii conducted such an inspection on 28 jul 00. The
inspection report is enclosed.

2. Repairs to settlement area in the southeastern section of the landfill are being initiated to bring the cap
back to grade and repair the associated cracks.

3, We will continue to monitor the site for the any adverse changes. If you have any questions, please
feel free to contact Mr. Jon Fukuda, Directorate of Public Works, Environmental Division, (808) 656-
2878, extension 1055.

wﬂémj

Encl WILLIAM E. RYAN II
COLONEL, EN
Director of Public Works



DEPARTMENT OF THE ARMY
HEADQUARTERS, UNITED STATES ARMY GARRISON, HAWAII
SCHOFIELD BARRACKS, HAWAI! 96857-5000

REPLY TO August 7, 2000
ATTENTION OF

APVG-GWV (200-1a)

MEMORANDUM FOR

Commander, U.S. Army Environmental Center, ATTN: SFIM-AEC-RPO (Mr. James Daniel),
Aberdeen Proving Ground, Maryland 21010-5401

Commander, U.S. Army, Pacific, ATTN: APEN-E (Mr. Gene Kubecka), Fort Shafter, Hawaii
96858-5100

SUBJECT: Landfill Inspection, Operable Unit 4, Schofield Barracks

I. The Record of Decision for Operable Unit 4, Former Landfill, Schofield Barracks, Island of Oahu,
Hawaii, includes the long-term maintenance of the landfill cover in the selected remedy for the site.
Quarterly post-closure inspections of the cover are an integral part of this long-term maintenance action.
Personnel from the U.S. Army Garrison, Hawaii conducted such an inspection on 28 Jul 00. The
inspection report is enclosed.

2. Repairs to settlement area in the southeastern section of the landfill are being initiated to bring the cap
back to grade and repair the associated cracks.

3, We will continue to monitor the site for the any adverse changes. If you have any questions, please
feel free to contact Mr. Jon Fukuda, Directorate of Public Works, Environmental Division, (808) 656-
2878, extension 1055.

W &=
Encl WILLIAM E. RYAN Hf/'q

COLONEL, EN

Director of Public Works




Operable Unit 4, Former Landfill
Post-Closure Inspection Report
Schofield Barracks, Island of Oahu, Hawaii
June 28, 2000.

Post-closure maintenance and operation of the Former Landfill at Schofield is conducted in accordance
with the “Final Operation and Maintenance and Long-Term Monitoring Plan for Operable Unit 4,
Schofield Barracks, [sland of Oahu, Hawaii.” Post-closure Applicable Relevant and Appropriate
Requirements (ARARs) identified in Hawaii Administrative Rules (HAR) 11-58. 1-17(b) requires that the
integrity and effectiveness of any final cover be maintained. Routine inspections are performed as part of
the post-closure program to routinely evaluate the integrity of the cover.

This inspection took place on June 28, 2000, by the undersigned. Systems inspected include the
landfill cover and drainage system, the passive gas collection/monitoring system, groundwater monitoring
well network, security fence, access roads and survey monuments. The field inspection form is at
enclosure 1. The inspections are described below.

1. Landfill Cover.

The landfill cover is inspected on a quarterly basis. This is the third inspection since the completion of
construction of landfill cover and drainage system repairs. The Army, the Environmental Protection
Agency, and the Hawaii Department of Health conducted the final inspection for the construction activity
on July 21, 1998. The landfill cover was inspected for evidence of damage due to erosion, settlement,
slumping, drought, fire, pestilence, debris accumulation, animal burrows an any other adverse conditions.
Special attention was paid to the vegetative cover, the side-slopes, and the drainage systems. Rainfall has
been sparse during the past quarter. Overall the grass cover on the landfill cap is still in good condition.

The cap is showing signs of settling in the southeastern corner of the landfill. The inspection process for
each of these areas is described below. '

e Vegetative Cover - The vegetative cover was inspected to confirm appropriate vegetative
species are established on the cover and to identify any barren areas or areas of tree and shrub
growth. Guinea grass on the cover is unde control. The northern slope has been cut back and
herbicided. Although dry, the grass cover is in relatively good shape..

o Sideslopes - Sideslopes appear stable, no signs of cracking, slumping or erosion. Integrity
of slopes remains intact.

e Drainage System - The drainage system appears to be intact with no significant damage. The
central drainage chute was cleared of surface debris. There are no obstructions present that
would impede surface runoff flow. All structures are intact.

2. Existing Landfill Passive Gas Wells - The existing passive gas wells are in intact and in good
condition.




-

3. Perimeter Landfill Gas Monitoring Wells - Perimeter gas wells are mtact and fully functional,
These wells are utilized on a quarterly basis to monitor landfill methane gas generation.

4. Groundwater Monitoring Well Network - All four groundwater monitoring wells in the vicinity
of the landfill are intact and fully functional.

5. Security Fence - Security fence, locks, signs are intact and fully functional.
6. Access Roads - Access roads are in good shape with no potholes or obstructions preventing

vehicular traffic.

7. Survey Monuments - No damage evident to survey monument.

Recommended corrective actions. Contacted Corps of Engineers to effect repair to the area that is
settling in the southeastern corner of the landfill. Need to bring cap back to grade and repair cracks
resulting from settling.

Inspection completed by:

L

\/Jf'n Fukuda ‘
nstallation Restoration Program Manager

o
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Page 1 of 5
TABLE F.1
POST-CLOSURE INSPECTION REPORT FORM
OPERABLE UNIT 4
SCHOFIELD ARMY BARRACKS
w ISLAND OF OAHU, HAWA
Date of inspection (MD/Y) @/Z lr/ 4% Time 04X @-)
: tnspecton(s) Name/Tite _ <_J (/W W
Condition Action Date of
Adequatef Damaged/ Required? Cormective
ingpection of Stable Deteriorating yes no Commentsiocations Action

1, Facility Access Control System )

A Security Fence

1 Gaps Beneath Fence

2 Cham - Link Fabnc

3. Barbed Wire

4 Fence Posts

B. Site Access Gates

1 Gate Locks

2. Gate Operation

C. Waming Signs

LN Y \g N

NN N INN

D. Access Roads

6127136



TABLE F.1
POST-CLOSURE INSPECTION REPORT FORM
OPERABLE UNIT 4
SCHOFIELD ARMY BARRACKS
ISLAND OF OAHU, HAWAI!

Oate of inspection (M/DvY) c'{/f/ig‘/w Time M‘,)

Page 3 of 5

Inspector(s} Name/Tite N
Condition Action Oate of
Adequates Damagews Requeed? Corrective
Inspection of Stable Deteriorating yes no CommentsA ocations Acton
3 FmafComr&,stem(l’opamSideSlopa)

i

l

N\
SINS

G._Fire/Expioson Damage

8. Slope Faiture/Siumping "/ ,
- 1 A i 9T
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Operable Unit 4, Former Landfill
Post-Closure Inspection Report
Schofield Barracks, Island of Oahu, Hawaii

m August 26, 2000.

Post-closure mainten and operatxon of the Former Landfill at Schofield is cmducted in accords
with the “Final Operation and Maintenance and Long-Term Momtonngi’lan for Operable Umt 4,
Schofield Barracks Island/of Oahu, Hawaii.” Post-closure Applicable Relevant and Appropnate
Requ:rements (ARARSs) identified in Hawaii Administrative Rules (HAR) 1 1-58.1-17(b) requires that
integrity and effectiveness|of any final cover be maintained. Routine i mspecnons are performed as par
the post-closure program tp routinely evaluate the integrity of the cover. '

This inspection took place on August 26, 2000, by the undersigned. Systems inspected include the
landfill cover-and drainage system, the passive gas collection/monitoring system, groundwater monito;
well network, security fence, access roads and survey monuments. The field i mSpecuon formis at
enclosure 1. The inspections are described below.

The landfill cover is inspected on a quarterly basis. The Army, the Envuonmentall’rotectlonAgcn
and the. Hawan Department of Health conducted the final inspection for the construction activity on Ju
21, 1998. The landfill cover was inspected for evidence of damage due to erosion, settlement, slumpix

hght, fire, pestilence, is accumulation, animal burrows an any other adveérse conditions. Speci

tion was paid to the v >getative cover, the side-slopes, and the dramage systems. Rainfall has bee;
s1parse durmg the past quarter. Overall the grass cover on the landfill cap is still in good condition. Tt
cap is showmg signs of settling in the southeastern corner of the landfill. The inspection process for e;
of these areas is described pelow. |

yggg_@gygg_dggx The vegetative cover was inspected to confirm appropriate vegetative

species are ests hshedonthecoverandtoxdenufyanybanenareasormasofn'eeandsl
growth. Gui grasson&ecovensundercoml The northern slopehasbeencutbacl
and herbicided. Although dry, the grass cover is in relatively good shape..

Sideslopes - 1des]opes appear stable, no signs of cracking, slnmping or erosmn Integri
of slopes re intact. j_

Y

TheeXisting passive gaswells are'in,intdct and in gooi

T A



3. Perimeter Landfil] Gas Monitoring Wells - Perimeter gas wells are intact and fully functional.

These wells are utilized'm? a quarterly basis to monitor landfill methane gas generation.

4, Groundwater Monitoring Well Network - All four groundwater monitoring wells in the vicinity
of the landfill are intact and fully functional. ‘

5. "Security Fence - Security fence, locks, signs are intact and fully functional.

6. Access Roads - Access roads are in good shape with no potholes or obstructions preventing
vehicular traffic.

7. Survey Monuments - INO damage evident to survey monument.

Recommended corrective actions. Corps of Engineers to effect repair to the area that is settling in the

southeastern corner of the landfill. Need to bring cap back to grade and repair cracks resulting from
settling.

‘Inspection completed by:

Jon Fukuda
Installation Restoration Program Manager
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POST-CLOSURE INSPECTION REPORT FORM

OPERABLE UNIT 4
SCHOFIELD ARMY BARRACKS
ISLAND OF OAHU, HAWAII

Date of Inspection (MID/Y) __ 8/‘6' /m Tume 0?@)

A Luree A

"Page 1 of

Inspector(s) Name/Titte
" Condition Action Date of
“Adequate | Dameged Reguired? Cofrective
" Inspection of Stabie Deteriorating] _ves || "m0~ Comments/Locations Action
1. Facility Access Control System
_A._Security Fence ] ,
1. Gaps Beneath Fence \// '// :
"9, Chain - Link Fabric \/ 1 7 |
"3. Barbed Wire N r
"4. Fence Posts \/ . v
"B, Site Access Gates J
_1. Gate Locks v /,
- 1 \// : / .
2. Gate Operation I /
_C. Waming Signs ‘( ' v A
v v

m_iAwssRoads

6727136
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POST-CLOSURE INSPECTION REPORT FORM
OPERABLE UNIT 4
SCHOFIELD ARMY BARRACKS
ISLAND OF OAMHU, HAWAI
Date of inspection (M/D/Y) Time ml)
Inspector(s) Name/Title
- - . _I
Condition Action . . Date of
" Adequate/ | Damaged! Required? Corrective
" Inspection of ) Stable Deteriorating | ~yes “no " CommentsA ocations Action

3, Final Cover System (Top and Side Siopes)

"A. Vegetation Establishment !
T
4. Bamen Areas | \/
"2. Tree Growth \/

"B, Siope Failure/Slumping

/

/

S S | .
<. Settement | ‘/[ l \/ // Z‘W i

e _

V v

- F e B

“E._Debris Accumulation \/l
v

-F. Animat Burrows

G. Fire/Explosion Damage /J
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DEPARTMENT OF THE ARMY
HEADQUARTERS, UNITED STATES ARMY GARRISON, HAWAIL
SCHOFIELD BARRACKS, HAWAII 96857-5000

REPLY TO
ATTENTION OF

6 APR 2001
APVG-GWYV (200-1a)

MEMORANDUM FOR

Commander, U.S. Army Environmental Center, ATTN: SFIM-AEC-RPO (Mr. James Daniel),
Aberdeen Proving Ground, Maryland 21010-5401

Commander, U.S. Army, Pacific, ATTN: APEN-E (Mr. Gene Kubecka), Fort Shafter, Hawaii
96858-5100

SUBJECT: Landfill Inspection, Operable Unit 4, Schofield Barracks

1. The Record of Decision for Operable Unit 4, Former Landfill, Schofield Barracks, Island of Oahu,
Hawaii, includes the long-term maintenance of the landfill cover in the selected remedy for the site.
Quarterly post-closure inspections of the cover are an integral part of this long-term maintenance action.
Personnel from the U.S. Army Garrison, Hawaii conducted such inspections on Oct 31, 2000 and
February 21, 2001. The inspection reports are enclosed.

2. Settlement was evident in the southeastern corner of the landfill. The repairs to that area are nearing
completion, however, additional cracks have been identified in another area of the landfill, the
northwestern section. Repairs to that area are currently being initiated.

3. We will continue to monitor the site for any adverse changes. If you have any questions, please
contact Mr. Jon Fukuda, Directorate of Public Works, Environmental Division, (808) 656-2878,

extension 1055.

Encls WILLIAM E. RYAN T
COLONEL, EN
Director of Public Works



DEPARTMENT OF THE ARMY
HEADQUARTERS, UNITED STATES ARMY GARRISON, HAWALl
SCHOFIELD BARRACKS, HAWAI! 96857-5000

April 6, 2001

REPLY TO
AYTENTION OF

Directorate of Public Works

Mr. Mark Ripperda

Remedial Project Manager, H-9-4

U.S. Environmental Protection Agency
Region 9

75 Hawthorne Street

San Francisco, California 94105-3901

Dear Mr. Ripperda:

The Record of Decision for Operable Unit 4, Former Landfill, Schofield Barracks, Island of Oahu
Hawaii, includes the long-term maintenance of the landfill cover in the selected remedy for the site.
Quarterly post-closure inspections of the cover are an integral part of this long-term maintenance action.
Personnel from the U.S. Army Garrison, Hawaii conducted such inspections on Oct 31, 2000 and
February 21, 2001. The inspection reports are enclosed. Settlement was evident in the southeastern
comer of the landfill. The repairs to that area are nearing completion, however, additional cracks have
been identified in another area of the landfill, the northwestern section. Repairs to that area are currently

being initiated.

\]

We will continue to monitor the site for any adverse changes. If you have any questions, please
contact Mr. Jon Fukuda, Directorate of Public Works, Environmental Division, (808) 656-2878,
extension 1055.

Sincerely,

William E. Ryan I

Colonel, U.S. Army

Director of Public Works
Enclosures




DEPARTMENT OF THE ARMY
HEADQUARTERS, UNITED STATES ARMY GARRISON, HAWAII
SCHOFIELD BARRACKS, HAWAI!l 96857-5000
April 6, 2001
REPLY TO
ATTENTION OF

Directorate of Public Works

Mr. Michael Miyasaka

Remedial Project Manager

Hazard Evaluation and
Emergency Response Office

Department of Health

919 Ala Moana Boulevard

Honolulu, Hawaii 96814

Dear Mr. Miyasaka:

The Record of Decision for Operable Unit 4, Former Landfill, Schofield Barracks, Island of Oahu,
Hawaii, includes the long-term maintenance of the landfill cover in the selected remedy for the site.
Quarterly post-closure inspections of the cover are an integral part of this long-term maintenance action.
Personnel from the U.S. Army Garrison, Hawaii conducted such inspections on Oct 31, 2000 and
February 21, 2001. The inspection reports are enclosed. Settlement was evident in the southeastern
corner of the landfill. The repairs to that area are nearing completion, however, additional cracks have
been identified in another area of the landfill, the northwestern section. Repairs to that area are currently
. being initiated.

We will continue to monitor the site for any adverse changes. If you have any questions, please
contact Mr. Jon Fukuda, Directorate of Public Works, Environmental Division, (808) 656-2878,
extension 1055.

Sincerely,

Ay

/N William E. Ryan Il
Colonel, U.S. Army
Director of Public Works
Enclosures



31 October 2000

Schofield Barracks Landfill
Inspection Report




Operable Unit 4, Former Landfill
Post-Closure Inspection Report
Schofield Barracks, Island of Oahu, Hawaii
Oct 31, 2000.

Post-closure maintenance and operation of the Former Landfill at Schofield is conducted in accordance
with the “Final Operation and Maintenance and Long-Term Monitoring Plan for Operable Unit 4,
Schofield Barracks, Island of Oahu, Hawaii.” Post-closure Applicable Relevant and Appropriate
Requirements (ARARs) identified in Hawaii Administrative Rules (HAR) 11-58.1-17(b) requires that the
integrity and effectiveness of any final cover be maintained. Routine inspections are performed as part of
the post-closure program to routinely evaluate the integrity of the cover.

This inspection took place on October 31, 2000, by the undersigned. Systems inspected include the
landfill cover and drainage system, the passive gas collection/monitoring system, groundwater monitoring
well network, security fence, access roads and survey monuments. The field inspection form is at
enclosure 1. The inspections are described below.

1. Landfill Cover. -
The iandfill cover is inspected on a quarterly basis. The Army, the Environmental Protection Agency,
and the Hawaii Department of Health conducted the final inspection for the construction activity on July
21, 1998. The landfill cover was inspected for evidence of damage due to erosion, settlement, slumping,
drought, fire, pestilence, debris accumulation, animal burrows an any other adverse conditions. Special
attention was paid to the vegetative cover, the side-slopes, and the drainage systems. Rainfall has been
sparse during the past quarter. Overall the grass cover on the landfill cap is still in good condition. The
cap is showing signs of settling in the southeastern corner of the landfill. The inspection process for each

. of these areas is described below.

e Vegetative Cover - The vegetative cover was inspected to confirm appropriate vegetative
species are established on the cover and to identify any barren areas or areas of tree and shrub
growth. Guinea grass on the cover is under control. The northern slope has been cut back
and herbicided. Although dry, the grass cover is in relatively good shape..

o Sideslopes - Sideslopes appear stable, no signs of cracking, slumpmg or erosion. Integrity
of slopes remains intact.

« Drainage System - The drainage system appears to be intact with no significant damage. The
central drainage chute was cleared of surface debris. There are no obstructions present that
would impede surface runoff flow. All structures are intact.

e Cover Material - The clay cover material has significant cracks in the southeastern as well as
signs of depressions. This was noted in the previous inspectioon and a contract was awarded
by the Corps of Engineers to correct this deficiency.

2, Existing Landfill Passive Gas Wells - The existing passwe gas wells are in intact and in good
condition.




3. Perimeter Landfill Gas Monitoring Wells - Perimeter gas wells are intact and fully functional.
These wells are utilized on a quarterly basis to monitor landfill methane gas generation.

4. Groundwater Monitoring Well Network - All four groundwater monitoring wells in the vicinity
of the landfill are intact and fully functional.

5. Security Fence - Security fence, locks, signs are intact and fully functional.
6. Access Roads - Access roads are in good shape with no potholes or obstructions preveating

vehicular traffic.

7. Survey Monuments - No damage evident to survey monument.

Recommended corrective actions. Contacted Corps of Engineers to effect repair to the area that is
settling in the southeastern corner of the landfill. Need to bring cap back to grade and repair cracks
resulting from settling.

inspection completed by:

Jon Fukuda
Installation Restoration Program Manager

~
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21 February 2001

Schofield Barracks Landfill
Inspection Report




Operable Unit 4, Former Landfill
Post-Closure Inspection Report
Schofield Barracks, Island of Oahu, Hawaii
February 21, 2001.

Post-closure maintenance and operation of the Former Landfill at Schofield is conducted in accordance
with the “Final Operation and Maintenance and Long-Term Monitoring Plan for Operable Unit 4,
Schofield Barracks, Island of Oahu, Hawaii.” Post-closure Applicable Relevant and Appropriate
Requirements (ARARs) identified in Hawaii Administrative Rules (HAR) 11-58.1-17(b) requires that the
integrity and effectiveness of any final cover be maintained. Routine inspections are performed as part of
the post-closure program to routinely evaluate the integrity of the cover.

This inspection took place on February 21, 2001, by the undersigned. Systems inspected include the
landfill cover and drainage system, the passive gas collection/monitoring system, groundwater monitoring
well network, security fence, access roads and survey monuments. The field inspection form is at
enclosure 1. The inspections are described below.

1. Landfill Cover.

The landfill cover is inspected on a quarterly basis. This is the third inspection since the completion of
construction of landfill cover and drainage system repairs. The Army, the Environmental Protection
Agency, and the Hawaii Department of Health conducted the final inspection for the construction activity
onJuly 21, 1998. The landfill cover was inspected for evidence of damage due to erosion, settlement,
slumping, drought, fire, pestilence, debris accumulation, animal burrows an any other adverse conditions.
Special attention was paid to the vegetative cover, the side-slopes, and the drainage systems. Rainfall has
been sparse during the past year. Overall the grass cover on the landfill cap is sparse in the northwestern
section. Cap repairs on the southeastern section are nearing completion. The cracks and areas that had
previously settled have been repaired and the vegetative cover is being installed. The inspection process
for each of these areas is described below. However, additional cracks have appeared in the northwestern
section of the landfill. The Corps of Engineers have been contacted to scope repairs for this area.

e Vegetative Cover - The vegetative cover was inspected to confirm appropriate vegetative
species are established on the cover and to identify any barren areas or areas of tree and shrub
growth. Guinea grass on the cover is under control. The northern slope has been cut back
and herbicided. Due to the lack of rainfall over the past year the grass cover in the
northwestern section is sparse.

* Sideslopes - Sideslopes appear stable, no signs of cracking, slumping or erosion. Integrity
of slopes remains intact.

* Drainage System - The drainage system appears to be intact with no significant damage. The
central drainage chute was cleared of surface debris. There are no obstructions present that
would impede surface runoff flow. All structures are intact.

» Cap Material - The repairs to the cap in the southeastern section are almost complete with
only the establishment of the grass cover remaining. Additional cracks have appeared in
another section of the landfill (northwestern section).



2. Existing Landfill Passive Gas Wells - The existing passive gas wells are in intact and in good
condition.

3. Perimeter Landfill Gas Monitoring Welis - Perimeter gas wells are intact and fully functional.
These wells are utilized on a quarterly basis to monitor landfill methane gas generation.

4, Groundwater Monitoring Well Network - All four groundwater monitoring wells in the vicinity
of the landfill are intact and fully functional.

5. Security Fence - Security fence, tocks, signs are intact and fully functional.
6. Access Roads - Access roads are in good shape with no potholes or obstructions preventing

vehicular traffic.

7. Survey Monuments - No damage evident to survey monument.

Inspection completed by:

Jon Fukuda
Installation Restoration Program Manager
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DEPARTMENT OF THE ARMY
HEADQUARTERS, UNITED STATES ARMY GARRISON, HAWAIl
SCHOFIELD BARRACKS, HAWAIL 96857-5000
August 23, 2001

REPLY TO
ATTENTION OF

Mr. Michael Miyasaka

Remedial Project Manager

Hazard Evaluation and
Emergency Response Office

Department of Health

919 Ala Moana Boulevard

Honolulu, Hawaii 96814

Dear Mr. Miyasaka:

The Record of Decision for Operable Unit 4, Former Landfill, Schofield Barracks, Island of
Oahu, Hawaii, includes the long-term maintenance of the landfill cover in the selected remedy
for the site. Quarterly post-closure inspections of the cover are an integral part of this long-term
maintenance action. Personnel from the U.S. Army Garrison, Hawaii, conducted such inspection
on June 27, 2001. The inspection report is enclosed. Settlement was evident in the western,
central and northeastern sections of the landfill. Repairs to these identified areas will be
initiated.

We will continue to monitor the site for any adverse changes. If you have any questions,
please contact Mr. Randy Itamoto, Directorate of Public Works, Environmental Division, (808)
656-2878, extension 1054.

Sincerely,

William E. Ryan I
Colonel, U.S. Army

Director of Public Works
Enclosure



Operable Unit 4, Former Landfill
Post-Closure Inspection Report
Schofield Barracks, Istand of Ouhu, Hawaig
June 272001

Post-closure maintenance and operation of the Former Landfill at Schofield i« conducted in accordance
with the “Final Operation and Maintenance and Long-Term Monitoring Plan for Operable Unu 4,
Schofield Barracks, Island of Oahu, Hawaii * Post-closure Applicable Relevant and Appropriate
Requirements (ARARs) identified in Hawai Administrative Rules (HAR) 11-58.1-17(b) requires that the
integrity and effectiveness of any final cover be maintained. Routine inspections are performed as part of
the post-closure program to routinely evaluate the integnty of the cover.

Thus inspection took place on June 27, 2001, by the undersigned. Systems inspected include the
landfill cover and drainage system, the passive gas collection/monitoring system, groundwater MOmtonng
well network, security fence. access roads and survey monuments. The field inspection form 1 at
enclosure 1. The mspections are desenbed helow

I Landfill Cover

The landfill cover 1s inspected on a quarterly basis. The Army, the Environmental Protection Agency,
and the Hawaii Department of Health conducted the final inspection for the construction activity on July
21, 1998. The landfill cover was inspected for evidence of damage due to erosion, settlement, slumping,
drought, fire, pestilence, debris accumulation, animal burrows an any other adverse conditions. Special
attention was paid to the vegetative cover, the side-siopes, and the drainage systems. Rainfall has been
sparse during the past year. Overall the grass cover on the landfill cap is sparse in the northwestern
western sections. Cap repairs on the southeastern section are completed. The cracks and areas that had
previously settled have been repaired and the vegetative cover has been established. The inspection
process for each of these areas is described below. However, additional cracks have appeared in the
northwestern section, western section, and the northeastern sections of the landfill. The Corps of
Engineers have been contacted to develop and administer a repair contract for these areas. Additionally,
there was evidence of vermin holes in the main drainage area on the top surface. Traps will be placed to
determine the extent of the existing problem.

* Vegetauve Cover - The vegetatuve cover was inspected to confirm appropriate vegetative
species are established on the cover and to identify any barren areas or areas of tree and shrub
growth. Guinea grass on the cover is under control. Due (o the lack of rainfall over the past
year the grass cover in the northwestern and western section 1s sparse and brown

* Sideslopes - Sideslopes appear stable. no signs of cracking, slumping or erosion. Integrity
of slopes remains intact

» Drainage System - The drainage system appears to be intact with no significant damage. The
central drainage chute was cleared of surface debris. There are no obstructions present that
would impede surface runoff flow. Al structures are intact.

» Cap Material - The reparrs to the cap in the southeastern scction are complete and the
establishment of the grass cover has taken. Additional cracks have appeared in other sections
of the fandfill (the northwestern secthion, western section, and the northeastern)




2 Foasting Landfil Passive Gas Wells _ The CXINURE PUNSIVE i wells are i mtact and soud
condition. ) i
3. Penmeter Landfill Gas Monitoring Wells - Perimeter gas wells are intact and fully functional.

These wells are utilized on a quarterly basis 1o monitor landfill methane gas generation

4, Groundwater Monitoring Well Network - All four groundwater monitoring wells in the vicinity
of the landfill are intact and fully functional. i

5. Security Fence - Security fence. locks. signs are intact and fully functional
6 Access Roads - Access roads are in good shape with no potholes or obstructions preventing

vehicular traffic

7 Survey Monumenty - No damage evident to survey monurment

Recommended corrective actions. Contacted Corps of Engineers and visual surveys of the cracks in
the northwestern section, western section, and the northeastern areas of the landfill were performed. A
contract is being developed and should be awarded this Fiscal Year to bring cap back to grade and repair
cracks resulting from settling and replace vegetative cover in the areas in question. The contract will be
developed to perform the repairs in the worst section, and if sufficient funds are available, repairs will be
performed on other areas priontized by its current condition.

Inspection completed by:

ety b (o ] a1

Randy framoto
Instaliation Restoration Program Manager
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Northcentral Side Siope Drainage Chute

m

Northem Side Slope Drainage Chute
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G. Northwestern Side Slope Drainage Chute
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TABLEF.1
POST-CLOSURE INSPECTION REPORT FORM
OPERABLE UNIT ¢
SCHOFIELD ARMY BARRACKS
ISLAND OF QAU HAWAIL
Date of inspection (M/DIY) Cl 7/([ /é\ Time ,730 (w@
Inspector(s} Name/Titie Ll(\.) W& ’f Ross M 1 {0
Condition Action Date of
Adequatef Oamaged/ Required? Corrective
Inspection of Stable Deteriorating yes no CommentsA_ocabons Action
3. Final Cover System {Top and Side Slopes)
A Vegetation Establishment ‘
/ Soverek Giex| 2§W
1. Barmen Areas i Z}ﬁy? S _ho /’H’kooz
2. Tree Growth
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el Bmeed

AtDador g éurwms P72 2 o

A ik §W‘é7

]

]
<J NS
\\&x\\\&

2796




Page 10of 5
TABLE F.1
POST-CLOSURE INSPECTION REPORT FORM
OPERABLE UNIT 4
SCHOFIELD ARMY BARRACKS
ISLAND OF OAHU, HAWAll
Date of Inspection (M/D/Y) (( / £7V/ b \ Time l‘j ’60/ (a
Inspector(s) NamerTite ___CIhy) Hddypa, (/ £ar) oy Lrawszn
Condition Action Date of
Adequate/ Camaged/ Required? Cotective
Inspection of Stable Deteriomting yes no CommentsA_ocations Action
4. Gas Monitoring/Control System
A. Well Casing and Cap / \/, .
B. Protective Casing ‘/ '\l)\/‘o ‘// E : % z
C. Grout Seal v Y v ( /d’
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<L :Opelféli'!e, U.n‘it‘ 4, Form?: Landﬁll .

;. - Post-Closure Inspection Report

 Schofield Barracks, Island f Oakiv, Hawait )

TE o et

- Post-closure maintenance. ang operation of the Former Landfill at Schofield is conducted in accordance
with the “Final Operation angd Maintenance ard Long-Terim Monitoring Plan for Operable Unit 4,
Schofield Barracks, Island of Oahu, Hawaii.” Post-closure Applicable Relevant and Appropriate
Reguirements (ARARYs) identified in Hawaji Administrative Rules (HAR) 11-58.1-17(b) requires that the
integrity and effectiveness of any final cover be maintained. Routine inspections are performed as part of
the post-closure program to routinely evaluate the integrity of the cover. '

1. Landfill Cover.

The landfill cover is inspected on a quarterly basis. The Army, the Environmental Protection Agency,

and the Hawaii Department of Health conducted the final inspection for the construction activity on July
21, 1998. The landfill cover was inspected for evidence of damage due to erosion, sertlement, slumping,
drought, fire, pestilence, debris accumnulation, animal burrows an any other adverse conditions. Specjal
attention was paid to the vegetative cover, the side-slopes, and the drainage systems. Rainfall has been
sparse: during the past year. Overall the £rass cover on the landfill cap is sparse in the northwestern

ﬂ westem sections. Cap repairs on the southeastern section are completed. The cracks and areas that had

' previcusly settled have been repaired and the vegetative cover has been established. The inspection
process for each of these areas is described below. However, additional cracks have appeared in the
northwestern section, western section, and the northeastern sections of the landfill. The Corps of
Engineers have awarded a contract to repair and restore the landfill cover. Rodenticide was placed near
the openings of the burrows discovered during the last inspection and no further damage was noted,.

¢ Vegetative Cover - The vegetative cover was inspected to confirm appropriate vegetative
species are established on the cover and to identify any barren areas or areas of tree and shrub
growth. Guinea grass on the cover is under control. Due to the lack of rainfall over the past
year the grass cover in the northwestern and western section is sparse and brown,

* Sideslopes - Sideslopes appear stable, no signs of cracking, slumping or erosion. Integrity
of slopes remains intact,

® Dminage System - The drainage system appears to be intact with no significant damage. The
central drainage chute was cleared of surface debris. There are no obstructions present that
would impede surface runoff flow. All structures are intact.

® Cap Material - Cracks have appeared in other sections of the landfill and a contract to repair
and restore the cover has been awarded by the Corps of Engineers, and work is expected to
commence beginning in November 2001.
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- The existing passive gas wells are in intact and in good

itoring Wells - Perimeter gas wells are intact and fully Tunctional,

These wells are utjlized ©on a quarterly basis to monjtor landfill methane gas generation.

-4, Groundwater Monitoring Weli Network - All four groundwater monitoring wells in the vicinity
* of the landfill are intact and fully functional,

5. Security Fence - Security fence, locks, signs are intact and fully functional,

6. Access Roads - Access roads are in good shape with no potholes or obstructions preventing

7. Sugvey Monuments - No damage evident to Survey monument,

Recommended corrective actions, Corps of Engineers hag developed and awarded a contract ip
September 2001 to repair cracks resulting from settling, restore the cap, and replace vegerative cover in

3. erimeter Landfil] G M
vehicular traffic,
the areas in question, The contract
Ny
—

will perform the repairs on the three damaged areas described above,

Inspection completed by:

¢ Gl

. ENVDIVDRR ol e

Randy Itarkoto
Installation Restorarion Program Manager




TdMQN_06;§5“ AX 808 656 1039 ENV DIV DPW e
AL YL ST PR A S S godF e s T

2

iz2/03/01
H

s T Lt ereret tane

@
o

- R <
' . - el TaBER R
. “y e - e POSTL 02 i o :
oL . . . ML o op ""SFEC.I.].O-.'~.' ,'l.iE_,.:lb.OR;: T FORM ‘
‘I'b " : PR - Unrr 4 - .
. :

...;ké;;;“ﬂmmmwn}é;1%§¥c37"_ f13-; Tééihég;;:;if:f .

tespicion|s) NamefTite

Adequme! | Damad o | —
e el TSPECTION O ‘.9“”, )

- 1:Fackey dfeess Cortrol Syem: © - ¢ N P BT Suarsery no - ey ocations ’
A _Secirity Fence

1. Gips Bevoath Fence v
2 Crain . Unic Fabric —
2, Bameg e T
4, Fence Pos >

NA

D. Access Raaas

B, Site Access Gaes
1. Gae Locks . \//; - -
et V.

v

827696



12/03/01 MON 06:55 FAX 808
LR e N

DT ETER L vaap e, T

W - s, .5;-“‘ . e 4 P ‘E-. 'D"
‘; raintl P ¥ :’ Bl i P ‘ ‘ )
b L. e | e

e Mo
: .
RCP .
*+ ‘, N
M Y
EA
. R
* M N .
. e
§ e—— e e e
wa oo,
! -
o ' N
- 1 .

s SeTomeny

£ Deu'sa.:umn.-n'm
F._Arérmal By v
G. F"#Enba’m!hmage iV N

Sovmr Hy, €S I Canp

NNVY NS K

827



.

86/L219

. [88g Inoigy “p
S B $4207 ‘g
o s INHT L Buises eAosioig 3
B0 (o 105083 do Doy e
e T deD pue Bujses fleps 1
SO 5 R oA A
m: - .
A [ SifoM Bujloyuoly
By
a, we1sAg Bujiotjiropy lejempunoip g
W‘ o* "
R .
© Jau Uojioy u:o_.uuo.ﬁ.:nEEoo ou S04 m,::w._o:o_on ojqe)s Jo uojjoedsy|
) mz_oe:ou ; Lpeiinbay Ipebrweg fMenbepy
HE e sieg |- uojioy ofipueg
' —— -
] S,
[ = H
1:”.. 1
©. ) Sl euweN ?ro.uw%s
8. Qs Eﬂ\,, 7@@1\ QAUSVKL] HITSN
4 =100y Ol6Q Swi e .&Ww\v (MG voposdsu; 1o epeq
© .
3
B IYMVH ‘NHvo 30 anvig
© SHOVYNYE ANV Q1340Hs
o ? LINN 318vy3do
nNu - WHO4 14043y NOILOIdEN) mz:wo._o.._.mOn.
= i b'd 318wl
e
e .
%w h_O-.n. ge -
~ - .
(5}
@

S




Appendix H

m OPERABLE UNIT 2 AND 4 FIVE-YEAR REVIEW INSPECTION CHECKLIST, AUGUST
2001



OSWER No. 9355.7-038-P
Please note that “O&M” is referred to throughout this checklist. At sites where Long-Term
Response Actions are in progress, O&M activities may be referred to as “system operations” since
these sites are not considered to be in the O&M phase while being remediated under the Superfund
program.

Five-Year Review Site Inspection Checklist - OU 4/0U 2

(Working document for site inspection. Information may be completed by hand and attached to the
Five-Year Review report as supporting documentation of site status. “N/A” refers to “not applicable.”)

1. SITE INFORMATION

Site name: geofield Army Barracks Landfill | Date of inspection: g/14/2001 & 8/15/2001

Location and Region: Oghu, Hawaii EPA ID:
Agency, office, or company leading the five-year Weather/temperature:
review: Harding ESE Partly cloudy (about 80 degrees Farenheit)
Remedy Includes: (Check all that apply)
x Landfill cover/containment Monitored natural attenuation
x Access controls Groundwater containment
X Institutional controls Vertical barrier walls

X Groundwater pump and treatment
Surface water collection and treatment

Other,
Attachments: Inspection team roster attached Site map attached
11. INTERVIEWS (Check all that apply)
1. O&M site manager __Jon Fukuda Restoration Program Manager _ 8/14/01

Name Title Date
Interviewed atoffice  byphone Phone no.
Problems, suggestions; Report attached __Vegetation, cracking

2. O&M staff _None other
Name Title Date

Interviewed atsite atoffice byphone Phoneno.
Problems, suggestions;  Report attached

D-7



OSWER No. $355.7-03B-P

Local regulatory authorities and response agencies (i.c., State and Tribal offices, emergency
response office, police department, office of public health or environmental health, zoning office,
recorder of deeds, or other city and county offices, etc.) Fill in all that apply.

Agency None
Contact

Name Title Date Phone no.
Problems; suggestions;  Repot attached

Agency
Contact

Name Title Date Phone no.
Problems; suggestions;  Report attached

Agency
Contact

Name Title Date Phone no.
Problems; suggestions; Report attached

Agency
Contact
Name Title Date Phone no.
Problems; suggestions;  Report attached ‘

Other interviews (optional)  Report attached.

None

bD-8




OSWER No. 9355.7-03B-P

1II, ON-SITE DOCUMENTS & RECORDS VERIFIED (Check all that apply)

0&M Documents
O&M manual Readily available Up to date N/A
As-built drawings (Readily available Up to date NA
Maintenance logs (Readily available Up to date NA
Remarks
Site-Specific Health and Safety Plan Readily available Up to date
Contingency plan/emergency response plan Readily available Up to date N/A
Remarks
0&M and OSHA Training Records Readily available Up to date
Remarks

Permits and Service Agreements

Air discharge permit Readily available Up to date

Effluent discharge Readily available Up to date

Waste disposal, POTW Readily available Up to date

Other permits, Readily available Up to date
Remarks '

Gas Generation Records Readily available N/A

Remarks_ Mostly non-detects

Settlement Monument Records Readily available Up to date CN/A )
Remarks,

Groundwater Monitoring Records Readily availablg N/A
Remarks

Leachate Extraction Records Readily available Up to date @
Remarks

Discharge Compliance Records

Air Readily available Up to date (WWA)
Water (effluent) Readily available Up 1o date /A
Remarks
Daily Access/Security Logs Readily available Up to date N/A

Remarks {nspectors and maintenance workers only - go through Jon Fukuda
None in written log: gate is kept locked




OSWER Na. 9355.7-03B-P ‘

1IV. O&M COSTS

I O&M Organization
State in-house Contractor for State
PRP in-house Contractor for PRP
(ederal Facility in-housd) Contractor for Federal Facility
Other,
2.

Breakdown attached

Total annual cost by year for review period if available

From, To Breakdown attached
Date Date Total cost

From To Breakdown attached
Date Date Total cost

From, To Breakdown attached
Date Date Total cost

From, To Breakdown attached
Date Date Total cost

From__ To Breakdown attached
Date Date Total cost ‘

3 Unanticipated or Unusually High O&M Costs During Review Period

Describe costs and reasons: _Crack repair

V. ACCESS AND INSTITUTIONAL CONTROLS NA

A. Fencing

1. Fencing damaged (Location shown on site map) @s_@ N/A

Remarks__Good conditon

B. Other Access Restrictions

L Signs and other security measures Location shown on site map N/A
Remarks_ One sign at entry

D-10




OSWER No. 9355.7-03B-P

C. Institutional Controls (1Cs)

1. Implementation and enfortement
Site conditions imply 1Cs not properly implemented Yes  (No) N/A
Site conditions imply 1Cs not being fully enforced Yes (No N/A

Type of monitoring (e.g.,elf-reporting)drive by) drive by

Frequency At least guarterly:

Responsible fagency DPW

Contact Jon Fukuda Restoration Program Manager

Name Title Date Phone no.
Reporting is up-to-date No A
Reports are verified by the lead agency Yes No (QV/A)
Specific requirements in deed or decision documents have been met No A
Violations have been reported Yes No
Other problems or suggestions: Report attached

2. Adequacy ICs are adequate 1Cs are inadequate N/A

Remarks

D, General

1. Vandalisnv/trespassing Location shown on site map @ vandalism evident )
Remarks

2. Land use changes on site N/A

Remarks None

3. Land use changes off site N/A
Remarks None

VL. GENERAL SITE CONDITIONS

A. Roads (Applicable) N/A

1. Roads damaged Location shown on site map Roads adequate N/A
Remarks,

D-11



OSWER No. 9355.7-03B-P

B. Other Site Coaditions

Remarks :

VH. LANDFILL COVERS {Aggﬁcablc? N/A

A, Landfill Surface

L

Settlement (Low spots) Location shown on site map Settlement not evident
Areal extent EXtensive Depth

Remarks___See map

Cracks Location shown on site map Cracking not evident
Lengths,. = Widths Depths,
Remarks See map of Existing Operable Unit 4 Conditions

Erosion (ﬁ'on shown on site map ) Erosion not evident

Areal extentCentral Drainage Area Depth
Remarks__Sideslopes eroded

Holes Location shown on site map) Holes not evident
Areal extentCentral Drainage Area Depth
Remarks__ Couple of areas with minor localized settlement

Vegetative Cover (Grass)) Cover properly established No signs of stress
Trees/Shrubs (indicate size and locations on a diagram)
Remarks to lack of rainfall

Alternative Cover (armored rock, concrete, ete.)
Remarks

Bulges Location shown on site map Bulges not evident
Arcalextent_ = Height

Remarks

D-12




OSWER No. 9355.7-038-P

Wet Areas/Water Damage (Wet areas/water Me not evident 3
Wet areas Location shown on site map extent

Ponding Location shown on site map Areal extent,
Seeps Location shown on site map Areal extent,
Soft subgrade Location shown on sitemap  Areal extent,
Remarks
Slope Instability Slides Location shown on sitt map  (No evidence of slope instability )
Areal extent,
Remarks

B. Benches Applicable N/A
{Horizontally constructed mounds of carth placed across a steep landfill side slope to interrupt the slope

in order to slow down the velocity of surface runoff and intercept and convey the runoff to a lined
channel.)

Flows Bypass Bench Location shown on site map (NAor ok@
Remarks -

Bench Breached Location shown on site map N/A or okay

Remarks
Bench Overtopped Location shown on site map QN/A or okay )
Remarks

C. Letdown Channels Applicable NA

{Channel lined with éfosion control mats, riprap, grout bags, or gabions that descend down the steep
side slope of the cover and will allow the runoff water collected by the benches to move off of the
landfill cover without creating erosion gullies.)

Settlement Location sho si No evidence of settlement
Areal extent Depth_=12 inches
Remarks

Material Degradation Location shown on site map (Mo evidence of degradation)

Material type____ Areal extent

Remarks

Erosion Location shown on site map (No evidence of erosion )
Area] extent Depth

Remarks




OSWER No. 9355.7-038-P

4, Undercutting Location shown on site map (o evidence of undcmuttini)
Areal extent Depth =
Remarks,
5. Obstructions  Type No obstuctions
Location shown on site map Areal extent
Size_
Remarks,
6. Excessive Vegetative Growth Type.

No evidence of excessive growth

gRetation in channels does not obstruct floy

Location shown on site map Areal extent,
Remarks

D. Cover Penetrations . plicable N/A

1. Gas Vents Active
Properly secured/locked  Functioning ~ Routinely sampled
Evidence of leakage at penetration Needs Maintenance
NA
Remarks
2. Gas Mogitoring
oot contlZan>
akage at penctrau eeds Maintenance
Remarks,
3. Moniioring Wells (within of landfill
1/ Routinely sampled Good condition
Evidence of leakage at penctmtxon Necds Maintenance N/A
Remarks_ Casing corroded - in procedss of being fixed
4, Leachate Extraction Wells
Properly secured/locked  Functioning Routinely sampled Good condition
Evidence of leakage at penetration Needs Maintenance (VA
Remarks
5. Settiement Monuments Located Routinely surveyed
Remarks

D-14




OSWER No. 9355.7-03B-P

E. Gas Collection and Treatment Applicable
1. Gas Treatment Facilities *
Flaring Thermal destruction Collection for reuse
Good condition Needs Maintenance
Remarks
2, Gas Collection Wells, Manifolds and Piping
Good condition Needs Maintenance
Remarks
3. Gas Monitoring Faclities (e.g., gas monitoring of adjacent homes or buildings)
Good condition Needs Maintenance
Remarks
F. Cover Drainage Layer Applicable
1. Outlet Pipes 1nspected Functioning NA
Remarks
2. Outlet Rock Inspected Functioning N/A
Remarks
@ » G. Detention/Sedimentation Ponds Applicable
1. Siltation Arealextent_ Depth, N/A
Siltation not evident
Remarks
2. Erosion Areal extent, Depth,
Erosion not evident
Remarks,
3. Outlet Works Functioning N/A
Remarks,
4. Dam Functioning N/A
Remarks
D-15




OSWER No. 9355.7-03B-P

H. Retaining Walls Applicable

L. Deformations Location shown on site map Deformation not evident
Horizontal displacement___ Vertical displacement,
Rotational displacement
Remarks

2. Degradation Location shown on site map Degradation not evident
Remarks

L Perimeter Ditches/Off-Site Discharge (A-g-élicablc ) N/A

L Siltation (Location shown on site map) (Siltation not evideni)
Areal extent, Depth_ =~
Remarks,

2 Vegetative Growth Location shown on site map NA

Areal extent Type _Grass
Remarks__ Vegetation is in poor condition due to lack of rain
3. Erosion Location shown on site map (Erosion not evident )
Areal extent — Depth
Remarks, ‘
4. Discharge Structure N/A
Remarks,
VIIL VERTICAL BARRIER WALLS Applicable
1. Settlement Locatien shown on site map Settlement not evident
Arealextent ==~ = Depth
Remarks,
2. Performance Monitoring Type of monitoring
Performance not monitored
Frequency Evidence of breaching
Head differential
Remarks,

D-16




OSWER No. 9355.7-03B-P

IX. OU 2 GROUNDWATER/SURFACE WATER REMEDIES Applicable N/A

A. Groundwater Extraction Wells; Pumps, and Pipelines Applicable N/A

1. Pumps, Wellhead Plumbing, and Electrical .
(Al required wells properly operating ) Needs Maintenance N/A
Remari

2. Extraction System Pipelines, Valves, Valve Boxes, and Other Appurtenances
Needs Maintenance
Remarks
3. Spare Parts and Equipment - ‘
Readily available Good condition Requires upgrade  Needs to be provided
Remarks

B. Surface Water Collection Structures, Pumps, and Pipelines Applicable

1. Coliection Structures, Pumps, and Electrical
Good condition Needs Maintenance
Remarks,
2. Surface Water Collection System Pipelines, Valves, Valve Boxes, and Other Appurtenances
Good condition Needs Maintenance
Remarks
3. Spare Parts and Equipment
Readily available Good condition Requiresupgrade  Needs to be provided
Remarks,
D-17



OSWER No. 9355.7-G3B-P

C. Treatment System (OU 2) (Applicable) N/A

I Treatment Train (Check components that apply)
tals removal Oilfwater separation Bioremediation

A Carbon adsorbers
Filters
Additive (e.g., chelation agent, flocculent)
Others
Good condition Needs Maintenance

Sampling ports properly marked and functional
Sampling/maintenance log displayed and up to date
Equipment properly identified
Quantity of groundwater treated annually_See remarks
Quantity of surface water treated annually_None
Remarks_Maximum estimated at Schoﬁeld Barracks Water Treatment Plant is 6 mgd

Maximum estimated at Del Monte Treatment Plant system is 2 mad

2 Electrical Enclosures and Pagels (properly rated and functional)
N/A Needs Maintenance

Remarks
3. Tanks, Vaults, Storage Vessels
(N/AD Good condition Proper secondary containment  Needs Maintenance
Remarks
4. Discharge Structure and Appurtenances
Good condition Needs Maintenance
Remarks
5. Treatment Buil 43
NA condition {esp. roof and doorwa; Needs repair
Chemicals and equipment properly sto
Remarks,
6. Monitoring Wells (pump and treatment remedy)
Qroperly securcd/locked ) uinely condition
All required wells Tocated Needs Maintenance
Remarks

D. Monitoring Data

1. Monitoring
Is routinely submitted on mne2 ! Is of acccgtlz_l?lc g uality )

2. M
' ﬁundwater glume is effectively contained )  Contaminant concentrations are declining

D-18




OSWER No. 9355.7-03B-P

D. Monitored Natural Attenuation

1. Monitoring Wells (natural attenuation remedy)
Properly secured/locked Functioning Routinely sampled Good condjtion
All required wells located Needs Maintenance “
Remarks

X. OTHER REMEDIES

If there are remedies applied at the site which are not covered above, attach an inspection sheet describing
the physical nature and condition of any facility associated with the remedy. An example would be soil
vapor extraction.

X1. OVERALL OBSERVATIONS

A. Implementation of the Remedy

Describe issues and observations relating to whether the remedy is effective and functioning as
designed. Begin with a brief statement of what the remedy is to accomplish (i.e., to contain contaminant
plume, minimize infiltration and gas emission, etc.).

Everything appears to be functioning and in general good shape

| did note:
- Corrosion on wells
- Landfill cracks
- Sparse vegetation on landfill

B. Adequacy of O&M

Describe issues and observations related to the implementation and scope of O&M procedures. In
particular, discuss their relationship to the current and long-term protectiveness of the remedy.
Overall, the O&M appears satisfactory. Documentation couid be better
(i.e., security log and O&M logs).

D-19 .



OSWER No. 9355.7-038-P

C. Early Indicators of Potential Remedy Problems

Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high
frequency of unscheduled repairs, that suggest that the protectiveness of the remedy may be

compromised in the future,
Cracks in landfill cover recurring at higher than anticipated rate. Facility is fixing them.

- No known better solution than to continue to repair
- Site should consider permanent erosion mat or riprap in Center Drainage Channel

D. Opportunities for Optimization

Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy.
None at this time

D-20
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COMMENTS REGARDING DRAFT FIVE-YEAR REVIEW REPORT




0‘\“&094,% UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

A : REGION IXx .
% 75 Hawthorne Strest
San Francisco, CA 94105
)“Lpao‘&(g

January 23, 2002

Mr. Jon Fukuda e - : T
Dirtectorate of Public Works

Headquarters, United States Army Garrison, Hawaii

Schofield Barracks, Hawaii 96857-5000

Re:  USEPA comments on the Fiv;:-Ycar Review for Schofield Barracks

Dear Mr. Fukuda,

EPA has reviewed the Draft First Five-Year Review Report for Schofield Army Barracks.
We have several comments submitted as an attachment to this letter, but in general, the report is

very well writien, and does an excellent job of presenting the required information in a clear and
concise fashion. -

We agree with the draft conclusion thar the remedies appear effective. I will recommend
to my management that EPA should issue a concurrence letter once the recommended
maintenance repairs are performed and appropriate changes have been made to the documer.

Please call me ar (415) 972-3028 if you have any questions concerning this matter.

Sincerely,

-—

(_\_—- N\
Mark Ripperda
Remedial Project Manager



USEPA Comments on the Draft Five-Year Review for Schoﬁeidt&fmy Barracks.

Title Page: v
The signature on the title page should be an Army person. EPA provides a separate
concurrence memo. ’ )

Section 1.3 e

This section should start with the statement that the US Army is the lead agency under
CERCLA and is conducting the review. Then include the information that you currently
list, including the contractor that is collecting data and writing the report. If data from the
drinking water wells is collected by another entity, then also include that. Finally,
mention that EPA and DOH are reviewing the report.

Section 1.4
Please state that the RODs for OU1 and OU3 were no action, and thus these ous will not
be included in the Five-Year review, rather than saying that they were eliminated from
the CERCLA process. Include a very short description of them as separate sections
similar to Sections 1.4.1 and 1.4.2, and conclude that no contaminants were found that
posed unacceptable risks to human health or the environment.

Section 1.4.1, Second Paragraph
Please provide slightly more detail on the locations of the TCE sources, including the fact
that at least two distinct sources exist: The landfill and somewhere in the East Range.
Reference the section on OUT stating that the East Range source was not found after
extensive effort.

Sections 4.1.4 and 4.2.4 S
Please end both of these sections with a statement that the operation and maintenance
activities are successfully meeting the requirements of the remedy.

Section 6.1
Please change the first sentence of this section to read that: “EPA Region 9 was notified
about the initiation ... Then add a sentence after the second sentence that states that
Mark Ripperda is the team member from the United States Environmental Protection
Agency and Mike Miyasaka is the team member from Hawaii Department of Health.

Section 6.2.1

The symbol for micro did not print correctly in the bullet descnbmg TCE concentration
trends for wells MW-2-4 and 3-2803-1. .

Please add a brief description of the changes in TCE concentrations in the appropriate
wells. This could be worded for each well like: “The TCE concentration has increased
(or decreased) from xxx on (a date five vears ago) to zzz (the most recent date). Use
some kind of average over a one year period from five years ago and from the present if



0

o

®

contaminated ground water. The treatment system is fully operational and functional and
treats the water to remove contaminants to levels an order of magnitude below MCLs and
any other health based standards. Results from the monitoring well network show that
the plume is not migrating downgradient and should not impact any additional wells.

The Army will continue to maintain and run the treatment system and the monitoring
well network and will respond to any unforseen increases in TCE levels downgradient of
Schofield. Therefore, the remedy is effective and protective.
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February 8, 2002

Mr. Jon Fukuda

Attn: APVG-GWV

Directorate of Public Works
Environmental Division

Department of the Army

Headquarters, U.S. Army Garrison, Hawaii
Schofield Barracks, Hawaii 96857-5000

Dear Mr. Fukuda:

Subject: Draft Five-Year Review Report for Operable Units 2 and 4 Schofield
Barracks, Hawaii

The Hawaii Department of Health Hazard Evaluation and Emergency Response
i QD Office has reviewed the subject draft five-year report and evaluated your request

to change the monitoring frequency for the monitoring well network. DOH

concurs with your request for a change in the monitoring frequency as proposed

in Table 9.2: Proposed Changes to the Long-term Groundwater Monitoring
Program of the report.

Should you have any questions, please contact me at 586-4653.
Sincerely,

Whwed K 77 ey as ko

MICHAEL K. MIYASAKA

Remedial Project Manager
Hazard Evaluation and Emergency Response Office



